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Steam will blow the whistles when the big 
news comes. But, in heralding the great day, 
steam will have done far more than sound the 
signal for rejoicing. 


Beyond steam’s part in victory . . . beyond its 
record of powering ships, trains, war plants, 
there will be thousands of stories of men.. 
engineers . . . men with trigger minds instead 
of trigger fingers . . . who tackled power plan 
problems with keen resourcefulness so thaf 
power for war needs would never be “tof 
little or too late’. With the end of hostilities 
will come new Victory jobs for steam... 
new problems . . . keener competition thaf 
will put emphasis on operating costs. 


With today’s accelerated experience yielding 
more complete answers to such problems a: 
behavior of metals at high temperatures, ac 
tion of fuels in slag-tap and dry-ash furnaces, 
circulation in high-capacity high-pressure boil: 
ers, separation of steam from water in boiler 
steam drums, and other related problems, the 
boilers of tomorrow will be even better able 


- to serve industry. 


>~- Building boiler units complete with all essen 


tial components . . . controlling both the design 
and the application of the equipment fabri- 
cated ... these, plus extensive facilities, 
us at B&W a background that’s unique. As° 
result our engineers have at their disposal o 
array of boilers from which to meet any com 
bination of conditions of capacity, pressure 
temperature, feedwater, fuel, and space. Now 
is a good time to consult with us regarding 
your steam plant requirements for the future 


Army-Navy “E” flags have > 
awarded to five B&W pie 
and also the Maritime Com 
sion Award flags to the Bar 
ton, Ohio, Plant. 
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Charles F. Scott 


HORTLY before his death on Dec. 17, 1944, Charles 
F. Scott, fellow A.S.M.E., prepared and discussed 
with his friends the article ‘‘Engineers-in-Training,”’ 
which will be found on pages 134-135 of this issue. No 
piece of his writing reveals more clearly than this does 
one of the dominant traits of Professor Scott’s character— 
the intense concern he felt throughout his long life for 
young engineers. At the age of eighty his mind was con- 
tinually on the alert for new ideas which he welcomed 
with a limitless zeal to explore, and test, and put into 
action; and his methods were based on the belief that to 
build a better profession it is necessary to arouse the engi- 
neer’s interest early in his career. The explanatory ar- 
ticle on engineers-in-training, to which he gave the sub- 
title, ‘‘An Innovation of Far-Reaching Significance,”’ 
demonstrates the breadth of his vision, the practicality of 
his methods, and, above all, his interest in the welfare 
of young engineers. 

It was Scott's good fortune to have begun his profes- 
sional career at a time when the electrical industry was 
emerging into prominence and importance. His contri- 
butions to*his industry are well known and will not be 
recounted here. He was associated with that extraordi- 
nary genius, George Westinghouse, and with the electri- 
cal engineers who aided him in the development of alter- 
natin.-current machinery. The debt Scott owed to 
Westinghouse he discharged with a lifelong loyalty to 
the man and his memory. Some of Scott's last conversa- 
tions were about means by which adequate and lasting 
recognition of his former employer could be assured. 
Many A.S.M.E. members will recall the dramatic session 
Scott staged during the 1936 Annual Meeting of the Soci- 
ety in connection with the commemoration of the nine- 
tieth anniversary of the birth of Westinghouse, when a 
dozen or more former employees and associates of that 
distinguished engineer recounted personal reminiscences 
of him and his work. It is difficult to understand how 
critics of American enterprise and industrialists could 
have listened to the testimony Scott adduced from the 
speakers on that occasion without a blush of shame for 
their blindness and cynicism. Scott's penetrating faith 
in the good in men and situations that day convinced 
many a person, of lesser imagination and nobility of 
character, of the enduring contributions to the American 
way of life made by engineering leaders. 

Few engineering organizations failed to feel the direct 
influence of Scott’s personality and abundant energy. It 
was Scott and Calvin W. Rice, for many years until his 
death Secretary of The American Society of Mechanical 
Engineers, who aroused the interest of Andrew Carnegie 
in providing the funds with which to build the Engineer- 
ing Societies Building and the Engineers’ Club in New 


York. Scott was responsible for the formation of stu- 
dent branches of the American Institute of Electrical Engi- 
neers. He inspired that remarkable study of engineering 
education made by the Society for the Promotion of Engi- 
neering Education. His great work for unity in the engi- 
neering profession through his activities in the Engineers’ 
Council for Professional Development was reviewed on 
this page in the December issue. To the cause of regis- 
tration of engineers he devoted many of his later years, 
serving as first chairman of the Connecticut State Board of 
Engineering Examiners and as president of the National 
Council of State Boards of Engineering Examiners. In 
this work he was the antithesis of the typical bureaucrat. 
When a candidate for registration, who had satisfactorily 
passed the examinations and yet had failed to be regis- 
tered for lack of ‘qualifying experience,’’ questioned the 
action of the board, Scott asked himself and his col- 
leagues what was meant by this term and set about to 
explain it. And when the proposal was made that young 
engineers be permitted to pass examinations for registra- 
tion when the subject matter was fresh in their minds, so 
that they could be certified as ‘‘engineers-in-training,’’ he 
undertook to prepare the clarifying statement published 
this month. It was this approach to questions that was 
typical of Scott. No worshiper of empty forms and out- 
worn traditions, his patient reasonableness went straight 
to the heart of problems. The spirit as well as the letter 
of the law and the means as well as the ends themselves 
were his concern. 

When Scott went to Yale University as head of the 
department of electrical engineering he brought with 
him not only the rich experiences of industry and engi- 
neering practice but also the background of the work he 
had done with young engineers and their educational and 
adjustment problems at Westinghouse. With his retire- 
ment in 1933 Scott moved from the Dunham Laboratory 
to aroom in the Strathcona tower. His official responsi- 
bilities ceased, but his time was devoted to the E.C.P.D., 
the alumni interests of his alma mater, The Ohio State 
University, the counseling of the undergraduate editors 
of the Yale Scientific Magazine, and the affairs of the Yale 
Engineering Association. Back and forth from New 
Haven, to New York, Pittsburgh, and Columbus he 
traveled with tireless zeal. He was almost always in 
attendance at meetings of the societies and organizations 
with which he had been associated all his life. Wher- 
ever he went he took part in discussions. His habit of 
‘thinking out loud’’ was familiar to those who knew 
him well. The strange attitudes of his long spare body 
and the gestures of his arms and hands as he talked, in 
public or in private, were outward signs of a mind seeth- 
ing with ideas and working under the lash of enthusiasm 
and strong conviction. Ideas and phrases that had been 
emphasized with a spiral forward movement of the hand 
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in these informal conversations appeared in the written 
text underlined, set off in quotes, or in capital letters. A 
patient and sympathetic listener who later read the com- 
pleted document felt well rewarded for any encourage- 
ment or suggestions he had been able to offer to the 
thought processes of this dynamic person. 

Modest, untiring, patient, and unselfish, Scott pos- 
sessed the spirit of the idealist and the mind of a realist. 
He stripped problems of pettiness and saw them in their 
larger potentialities. His active mind detoured tangles 
of red tape, discouragement, and indifference, discounted 
jealousies that obstructed unity and co-operation, and 
made the direct approach toward ultimate goals. His 
spirit remained youthful and bouyant to the end. He 
was without guile and without malice. In his death 
the engineering profession has lost a noble and extraor- 
dinary character, but much of the work he started for 
the benefit of his fellow engineers will continue for 
years to come. 


A.S.M.E. Heat Transfer Division 


ROFESSIONAL divisions of The American Society 

of Mechanical Engineers are, in certain respects, 
technical engineering societies within the framework of 
the main society. Under the general supervision of the 
Committee on Professional Divisions, each division has 
its Own executive committee and may set up subcommit- 
tees, advisory groups, and liaison representatives who tie 
in their interests with those of other divisions and com- 
mittees. Each division prepares the programs of sessions 
it sponsors in connection with Society meetings; and in 
some instances professional divisions conduct national 
meetings of their own. Subject to the approval of the 
Committee on Professional Divisions, a division operates 
according to By-Laws and procedures which fit its par- 
ticular conditions and requirements. Great latitude in 
operation is permitted and hence great differences exist. 
An exposition of the development, objectives, organiza- 
tion, and operation of the A.S.M.E. Heat Transfer Divi- 
sion will be found in this issue, pages 130-133. 

Every A.S.M.E. member has the privilege of indicating 
his interest in the work of the Heat Transfer Division 
and the key letter K following the names in the Member- 
ship List let other persons know of this interest. Other 
key letters indicate the member's other interests and the 
order in which these letters are placed indicates, in 
general, the order of the member's interest in the various 
divisions. Owing to limitations of space on the ad- 
dressograph plates at Headquarters, it is possible to tab 
the plates with only a few of the major interests, but 
if the Heat Transfer Division wished to reach all members 
whose major interest was in this field (for example, to 
send out notices of a special Heat Transfer meeting or 
publication) selection of the names of members to be ad- 
dressed would be complete and automatic. Thus the 
members ‘“‘registered’’ in the division would be segre- 
gated from all others on the list of Society members. 

Aside from the relatively few members who serve or 
have served on the committees of the professional divi- 
sions, probably very few know how the divisions in 
which they are registered operate or have any conception 
of the amount of work carried on by the divisions. Con- 
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sequently, they are unable to appreciate the extent of the 
debt they owe to their fellow members who bear the 
responsibility of conducting the division’s affairs. The 
story of the Heat Transfer Division not only tells how 
the division is organized and operates, but also reveals 
what an immense amount of work is done by committee 
members in their service to the Society. 

The A.S.M.E. Heat Transfer Division, although young 
in years, is making history and traditions that parallel in 
essential pattern those of the parent Society itself and of 
many other older divisions and committees. 

By creating a professional division within the A.S. 
M.E. instead of setting up an independent engineering 
society the organizers acted wisely. The subject of heat 
transfer cuts across almost every activity in mechanical 
engineering, and engineers whose specialty lies in the 
field of heat transfer are members of organizations which 
have broadly interconnected interests. As a division of 
the larger Society, these engineers do more than inter- 
change information of direct value to them; they fer- 
tilize other fields than their own, and they reap where 
others have sown. 


Professional Engineering 


HE oft-quoted definition of engineering written by 

Tredgold more than a century ago for The Institu- 
tion of Civil Engineers is satisfying to engineers because it 
is brief and general. To be sure it was followed by a cate- 
gory of works to which the engineer gave his attention 
and these probably covered the field fairly adequately 
at the time they were set down. But when engineering 
is defined for legal purposes, as, for examPle, in the 
‘‘model’’ registration law, the inadequacy of definitions 
satisfactory to engineers is sometimes questioned by the 
courts. Such a situation developed recently when the 
Illinois act for the registration of professional engineers 
was declared unconstitutional by the courts. In an 
article in The Registration Bulletin for December, 1944, 
published by The National Council of State Boards of 
Engineering Examiners, D. B. Steinman reviews, with a 
view to improvement, the legal definition of professional 
engineering. 

After developing the considerations which should 
guide the formulation of a revised definition, Mr. Stein- 
man submits the following definition of professional 
engineering “‘for study and discussion.”’ 

‘*A person shall be construed to practice or offer to 
practice professional engineering, within the meaning 
and intent of this act, who, by verbal claim, sign, ad- 
vertisement, letterhead, card, or in any other way-repre- 
sents himself to be an engineer, with or without any 
qualifying adjective, or through the use of some other 
title implies that he is an engineer; or who holds himself 
out as able to perform, or who does perform, any pro- 
fessional service of consultation, investigation, evalua- 
tion, planning, design, supervision of construction, or 
supervision of operation, in connection with any public 
or private utilities, structures, buildings, machines, equip- 
ment, processes, works, or projects, when such pro- 
fessional service normally requires professional train- 
ing in the application of mathematical and physical 
sciences. 


wee 
\ 
for 
to 
fa’ 
ie tra 
£ 
int 
car 
sta 
pr 
pa 
suy 
thi 
lab 
ch; 
Int 
mo 
fib 
ma 
we 
ma 
als 
1 
C 
Me 
Soc 


by 
itu- 
eit 
ate- 
ion 
tely 
‘ing 
the 
ions 
the 
the 
eers 
an 
944, 
s of 
tha 


onal 


ould 
tein- 
onal 


tO 
ning 
, ad- 
epre- 
any 
other 
mself 
pro- 
alua- 
n, or 
yublic 
quip- 
pro- 
train- 
ysical 


FIG. 1 PHOTOMICROGRAPHIC COMPARISON OF WOOL FELT WITH KNITTED WOOLEN FABRIC 
(a, Wool felt: S.A.E. F-1 surface; X15. 


MECHANICAL PROPERTIES 


b, Knitted fabric surface; X15.) 


and USES WOOL FELT 


By W. H. LEHMBERG 


INTRODUCTION 


OOL felt is one of the oldest of modern engineering 

materials. Associated by centuries of use with cloth- 

ing, footwear, and miscellaneous applications of com- 
fort and protection, its adaptable range of densities from soft 
to hard, and the fact that it is resilient, durable, and will not 
ravel when cut, are the innate characteristics responsible for its 
traditional position among natural materials. 

In step with technological advancements within the past 
generation, wool felt has been employed extensively as an 
intermediate or nonstructural engineering material and has 
earned a place of growing importance among yicldable sub- 
stances in mechanical engineering. Under the pressure of war 
production, the mechanical uses of felt have been further ex- 
panded, and certain of its properties have been improved by the 
supplementary treatment of finished felts. Developments of 
this type, coupled with engineering and research in modern felt 
laboratories, are opening broader fields of usefulness for me- 
chanical felt products and invite attention to the origin, con- 
struction, and physical properties of this basic material. 


DEFINITION OF WOOL FELT 


Wool felt is by definitioh ‘‘a fibrous material built up of 
interlocked wool fibers by mechanical and chemical action, 
moisture, and heat. The blend may consist of wool and other 
fibers.""! Accordingly, wool felt is distinguished from various 
Materials fabricated from matted mineral or vegetable fibers as 
well as materials having a paper base and an adhesive-backed soft 
matted surface to which the name of felt is often applied. It is 
also distinguished from woven materials having a felted nap, 


1 The Felt Association, Inc., definition of wool felt. 

Contributed by the Textile Division and presented at the Annual 
Meeting, New York, N. Y., Nov. 27-Dec. 1, 1944, of Taz AMERICAN 
Society or MecHANICAL ENGINEERS. 


THE FELT ASSOCIATION, INC., NEW YORK, N. Y. 


such as papermakers felt, and all textile products in which the 
fibers are drawn into parallelism, spun into yarns, and then 
interlaced by weaving. Whereas the textile process system- 
atically bends and twists the fibers then crosses them in 
tension, the felting process induces the movement of individual 
fibers throughout the mass and utilizes the natural crimp 
and interlocking characteristcs of the wool fiber. Because felt 
is constructed of animal fibers in their natural state, it is also 
distinct from those intermediate substances which are produced 
by methods of molecular reconstruction or polymerization. 
The properties of wool felt and the many uses to which it 
lends itself are the natural properties of the wool itself, adapted 
and improved by fiber blending and felt processing. A visual 
comparison of the structural composition of wool felt with 
woven and knitted fabrics is made in Fig. 1. 


MATERIALS USED 


Felt manufacture embraces the expert knowledge and use of 
more different kinds of fiber than any other single branch of the 
textile industry. In this respect, Table 1 is of interest as a raw- 
stock type classification of the wool-felt industry for the year 
1942. Because wool possesses the felting ability in greater 
degree than any other natural or artificial fiber, many grades of 
felt are composed of wool exclusively. Virgin wools as well 
as reprocessed wools are employed. The by-products of the 
wool-textile industry such as noils, card waste, tops, and thread 
wastes are used to advantage in felts produced for various pur- 
poses. Where low cost is a requirement, re-used wools may be 
introduced in the raw-stock blend. 

To attain specific properties in certain felts, nonfelting vege- 
table and synthetic fibers are added in the blend with wool as 
the matrix. So great is the felting power of wool that per- 
centages as low as 20 per cent may be used on occasion. Cotton 
combines to attain decreased felt density or to obviate voids in 
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wool-base filter felts; rayon, silk, and aralac to modify felt 
construction or surface texture. Kapok-wool combinations 
make possible the low thermal-conductance and high sound- 
absorption coefficient ratings of insulation felts. 

From the standpoint of fiber fineness and length, felt is fabri- 
cated principally from fibers having a staple length of 1'/¢ in. 
Noils in the range of */, to 1 in., however, are not uncommon. 
Fibers of excessive length tend to mat without felting, while 
extremely short fibers lack the depth of penetration necessary to 
impart the tensile strength and splitting resistance required in 
many felt applications. A range of fiber diameters is employed 
for various felt types and qualities running from the fine 80's 
(U. S. Department of Agriculture Wool Grade Standard) down 
to the coarser carpet grades and cattle or goat hair used in plate- 
glass-polishing felts. Although fiber grade and composition 
by no means determine the entire character of the finished felt, 
the selection and blending of appropriate grades and types is the 
first and the most important step in the manufacture of any 
mechanical felt to a specific end-use performance specification. 


TABLE 1 RAW-STOCK TYPE CLASSIFICATION OF THE WOOL- 
FELT INDUSTRY FOR THE YEAR 1942 


Per cent of total 


Type of raw stock fiber processed 


Wool, reprocessed and re-used 

Wool, virgin (48 types) 

Noils, noble and French. . 

Card waste, woolen and worsted. . 

Cotton, raw ee India, China. . 

Cotton merinos. 

Rayon waste. 

Vegetable fibers, kapok, ramie, jute. 

Miscellaneous and en silk, viscose and acetate rayon, 
vinyon, aralac.. 


MANUFACTURE 


The manufacture of wool felt is characterized by one central 
productive operation which differentiates its processing from 
that of all other manufactured materials. This characteristic 
felting operation is known as hardening. With the exception 
of hardening, and occasionally finishing, initial and terminal 
operations follow the general pattern of wool-textile manufac- 
ture. 

Taking the steps in sequence, the wool is first degreased and, 
in most instances, depitched and carbonized to remove burrs, 
seeds, and other foreign matter. Designated proportions of 
these wools, or wools and other fibers, are then blended accord- 
ing to batch quality formulation. Uniform blending is the 
most critical initial operation in felt manufacture. It is ac- 
complished by hand-laying the required raw stocks in system- 
atically dispersed layers and hand-feeding representative sec- 
tions, taken from the top to the bottom of the layed batch, toa 
conventional type mixing picker. The stock is alternately run 
through the picker and an air-dispersing blending bin until it is 
thoroughly opened and uniformly blended. After picking, the 
blended raw stock is put through a breaker card equipped with 
a Bramwell or other automatic weighing feed. The breaker 
card, by means of an Apperly automatic feed system, feeds the 
roving to a standard-type woolen finishing card to blend and 
comb the fibers further. From the finishing card, the stock is 
drawn off in a web supported by slatted aprons and delivered to 
an endless 42-yd forming apron. Although straight-web felt 
constructions are frequently used, alternate webs from multiple- 
card sets are usually crossed to provide transverse as well as 
longitudinal strength. The forming apron delivers batts 
ranging from '/, to 1 in. in thickness, 36 to 80 in. in width, and 
40 yd in length. For most mechanical felt qualities, these 
batts are then layed up in thicknesses of from 6 in. for roll felts 
to 3 ft for sheet felts, depending on the required finished felt 
thickness and density. 

Felt hardeners consist of a solid or perforated steam-fed bed- 
plate, equipped with an oscillating or vibrating top platen of 
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intermittent and adjustable stroke. Steam pressures of from 5 
to 10 psi and platen pressures of approximately 70 psf are used. 
In roll-felt production, top, bottom, and intermediate canvas 
carrier aprons convey two first-run and two second-run batts 
through the hardener after preliminary moistening and steam- 
ing. First-run batts receive primary hardening and act as a 
cushion in the final hardening of second-run batts. The inter- 
facial agitation of the batt set up by the vibrating platen, in 
combination with controlled conditions of moisture, heat, and 
pressure, causes the fibers to soften, entangle, and reorient them- 
selves in closer locked engagement. Hardening is continued 
until a lightly felted fabric of sufficient strength to be handled 
in the succeeding steps of manufacture is formed. Asa result of 
hardening, roll-felt batts (Fig. 2) are reduced in thickness from 
a maximum of 6 in. to 1 in., and sheet-felt batts from 3 ft to 4 in. 

Although the initial felting operation of hardening is exclu- 
sive to felt, the final operation, fulling, is common to the entire 
wool-textile industry. In felt manufacture, however, fulling is 
a basic processing operation. It is by this means that density, 
thickness, texture, and yardage are controlled. The compres- 
sion and interfacial vibration of preliminary hardener felting 
is of necessity replaced by hammer impact and friction in the 
fulling operation. According to Hardy, wool fiber, when 
being milled, travels in the direction of its root end, tends to 
turn back upon itself, and exerts considerable force in its travel 
while entangling and interlocking other fibers. As the fibers 
become more closely interlocked, more work or energy must be 
applied to overcome interfibrillar frictional resistance. This is 
the function of the fulling mill. 

Felt fulling mills are of several types and include rotary as 
well as the conventional one-, two-, and four-hammer mills. 
The latter consist of bin-like receptacles with plano-concave 
breasts, opposed to which are wooden impact hammers designed 
with stepped faces. The stroke and cycle of the hammers 
govern the intensity of fulling while their face design, in con- 
junction with the breast curvature of the mill, provides the 
mechanism for turning the felt. Prior to fulling, the hardened 
material is treated with a fulling agent to lubricate the fiber. 
In the case of lightly fulled felts, warm water is used. The 
more dense heavy-duty mechanical and glass-polishing hair 
felts are most readily fulled by the addition of a 4-deg Twaddell 
solution of sulphuric acid. Palm-oil soap in the proportion of 
1 part to 10 parts of water is considered preferable for soft finish 
pad and millinery qualities. After treatment with an appropri- 
ate fulling agent, the felt is loaded in the mill, folded to a defi- 
nite pattern to obtain uniform felting for controlled edgewise 
and lengthwise shrinkage. As the fulling hammers reciprocate, 
they pound and squeeze the felt in such a way that it is consecu- 
tively hammered and turned, providing the pressure and fric- 
tion necessary for continued felting. Periodically, the felt is 
removed from the mill, pulled, and refolded to permit inspection 
and realignment of the pieces, as well as to prevent the formation 
of wrinkles or the felting together of adjacent surfaces. Full- 
ing may be continued for periods of from 5 min with lightweight 
felts to 12 hr or more in the case of hard felts. Dimensional 
shrinkages attained by fulling (Fig. 2) approximate 10 to 20 per 
cent for pad weights, 40 per cent for back-check weights, and 75 
per cent for hard sheet felts. 

After fulling, the felt is scoured to remove or neutralize re- 
sidual soap, dirt, grease, or acid. It is then dyed, hydro- 
extracted, and tenter-dried under tension in a circulating hot-air 
drier at a temperature of approximately 140 to 220 F. The felt 
is then ready for finishing and inspection. Felts for certain 
purposes are left in the rough as they come from the driers. 
Others are pressed, sheared on the surface to remove long fiber 
ends, or, in the case of some of the harder grades, run through a 
drum sander. From the raw-stock bale to the roll of finished 
material or cut part felt shipment, the manufacturing process 
requires 7 to 10 days. It is of interest to note that, although 
there are only some 10 basic processing operations, some grades 
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FIG, 2 THICKNESS REDUCTION AND DIMENSIONAL SHRINKAGE 
ATTAINED IN SUCCESSIVE STAGES OF WOOL-FELT MANUFACTURE, 
SECTIONAL VIEWS 


(1, Initial raw stock; 2, carded raw stock batt; 3, hardened material; 
4, fulled material; 5, finished felt.) 


of felt are handled no less than 60 times, a fact which in itself 
emphasizes the degree of craftsmanship entering into the manu- 
facture of wool felt. 


MECHANICAL AND INDUSTRIAL USES 


Of equal practical importance to the origin and construction 
of wool felt is the broad range of its mechanical and industrial 
applications. In these uses it serves a variety of purposes, all 
More or less governed by considerations of toughness and dura- 
bility under adverse working conditions. The validity of 
these qualities is best illustrated by the fact that automobile, 
farm-implement, and aircraft industries are leading consumers 
of felt products. 

Employed industrially as a friction material, felt provides the 
traction required to pull strip brass through the cleaning bath 


in rolling mills and in jacking hides inatannery. Felt laps and 
wheels are used extensively in the precision-polishing of high- 
quality optical and ophthalmic lenses, plate glass, marble, plas- 
tics, and tile. Similarly, felt rolls are employed in polishing 
materials as completely unalike as sheet steel and satin, while 
wheels and ‘‘bobs’’ of hard sheet felt polish true surfaces on 
hardened metals as in the finishing of steel dies. 

The capillarity of felt‘adapts it to an entirely different field of 
mechanical use. Large and small motor-armature shafts are 
lubricated by means of felt wicks as are journal bearings, 
spindles, and other remote machine parts. Felt pads absorb, 
store, and distribute oil, water, ink, and other process fluids in 
automatic printing equipment, numbering machines, and post- 
age meters. Felt blotters remove excess pigment in several re- 
productive processes, of which silk-screen printing is but one. 

Millions of ball bearings are protected from the ingress of dirt, 
grit, and moisture, or the leakage of oil and grease lubricants by 
means of felt seals. Felt pistons for grease guns and self-filling 
fountain pens, glass pipe gaskets, weather stripping, and drive- 
shaft-housing seals are typical felt sealing applications. 

Because of the versatile blend and distribution of selected 
fibers in filter felts, they are characterized by slow plugging 
rates and high retention efficiency. Adapted to both gravity 
and pressure equipment, they are used for filtering electroplating 
solutions, solvents, paints, lacquers, and oils. Felt’s nonreactive 
tendencies enable it to be used in filtering photographic emul- 
sions, nutrient broths, and fruit syrups. Capable of steriliza- 
tion, it has a unique surgical application in intravenous-feeding 
sets. Widely used in respirators, air conditioning, and indus- 
trial dust, fume, and mist filters, it has a tested efficiency in ex- 
cess of 99 per cent by weight in the removal of 0.5-micron mean 
diameter lead-fume particles from air. 

Wool fibers are natural springs. Vibration isolation, cushion- 
ing, and padding are consequently among the natural mechani- 
cal functions of wool felt. Felt mountings isolate precision 
instruments and machine tools from floor or building vibration 
and, conversely, reduce the transmission of vibrations generated 
within a machine. As an isolation medium, it is used in agi- 
tators, centrifuges, suction pumps, and numerous other me- 
chanical devices. Textile looms, as well as grinders, shears, 
and punch presses are effectively isolated with felt. Shipments 
of fine machine parts, radio tubes, and crystals are protected 
with felt wrappings or pad mountings. Felt bumpers are 
widely used on the doors of motor vehicles. Message cylinders 
used in cash-carrier and underground-tube conveyer systems are 
capped with protective hard-felt bumpers. Vital to the manu- 
facture and continued uniform performance of pianos, felt ham- 
mers, backchecks, and dampers demonstrate the extremely long 
life, impact resistance, and vibration absorption of high-quality 
wool felts. 

As a cushioning material in mechanical processes, felt blan- 
kets are used as backing in embossing leather and to bolster the 
abrasive surfacing material on drum-sanding machines. Uti- 
lized for grommets, straps, and spacer pads, felt prevents the 
squeaks and rattles normally resulting from metallic contact. 

Felt is widely used as a surfacing material for the bases of 
movable equipment, such as telephone and electric-fan bases, 
providing nonskid and scratch protection for polished surfaces. 

Due to its structure, felt is a highly efficient thermal-insula- 
tion and sound-absorption material. Applied as a surfacing, it 
may be used effectively to reduce resonance, adjust reverbera- 
tion, quiet sound, or reduce heat loss or transmission. This 
combination of physical properties plus ease of fabrication and 
low surface density has led to its widespread use in transport 
and military aircraft soundproofing and thermal insulation. 

In summary, as a minimum there are twelve important me- 
chanical functions fulfilled by felt, i.e., filtration, polishing, 
sealing, wicking, vibration isolation, sound absorption, ther- 
mal insulation, shock-absorbing, cushioning, padding, pack- 
aging, surfacing, spacing, and frictional. 
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CHEMICAL AND PHYSICAL PROPERTIES 


An understanding of the chemical and physical properties of 
wool felt is of fundamental importance to its successful selec- 
tion and application in mechanical design. In order that engi- 
neers and designers may properly evaluate and interpret the 
significance of these properties, a study has been made of six 
standard felt grades representative of the industry's production 
and covering the range most commonly’specified for mechanical 
purposes. The results of this study, published on an industry 
basis for the first time, are reported here in relation to both 
S.A.E. Standard Felt Specifications and those functional proper- 
ties important to end-use performance. The first serve to dis- 
tinguish between and confirm compliance with felt production 
and procurement specifications; the second, to provide applica- 
tional data for study in relation to the selection of felt from the 
viewpoint of mechanical design. Test procedure followed the 
methods standardized by the American Society for Testing 
Materials where applicable; those pertaining to S.A.E. Felt 
Standards being strictly in accord with A.S.T.M. Methods of 
Test for Wool Felt, D461. Samples of S.A.E. F-1, F-3, F-5, F- 
10, F-11, and F-15 felt grades in 1/4 and 1/+-in. thicknesses were 
cut out of current production at the mills of four different manu- 
facturers and supplied in sufficient quantities to p€rmit parallel 
testing. 

S.A.E. Standard-Quality Compliance Tests. The consolidated 
average record of test to S.A.E. Specification Standard for these 
felts is given in Table 2. This compares the test average for 
each grade with the specified minimum-maximum physical and 
chemical requirements. Out of 420 separate determinations 
comprising this series of compliance tests, results of 367, or 87 
per cent, were well within the limits prescribed by the S.A.E. 
Standards. These results notably emphasize the control and 
high degree of standardization maintained in mechanical felt 
manufacture and partly account for the growing use of felt as 
an enginecring material. 

Applicational Performance Data. Standard specification tests 
are an absolute measure of felt quality but only a relative meas- 
ure of performance. They become of practical value to the de- 
signing engineer only when they have been related to the 
required behavior of the material under actual working condi- 
tions. It is necessary therefore to review the standard grades 
as to their performance below destructive-test limits and in rela- 
tion t@ functional properties. 

Depending on the purposes they are designed to serve, felts 
differ in density and also in construction. Distinctions be- 
tween these inherent characteristics largely distinguish the per- 
formance of one grade or quality from another. 

From the standpoint of construction, relative strengths of the 


MEeEcHANICAL ENGINEERING 


piece along the axes of length, width, and thickness are prin- 
cipally controlled by the lay of the fibers and the degree of full- 
ing. The lay being originated by the carding operation in 
which the principal web strength is in the direction of the axis 
of length, transverse strength in the piece is built up and con- 
trolled by crossing alternate layers of the webs. Interfacial 
strength is the result of hardening and fulling. The longer the 
felting operation is continued, the tighter the interlocking; 
hence the greater the number of locked fibers in a given volume, 
and therefore the greater the density. 

Density. Felt density, by A.S.T.M. definition, is ‘‘the weight 
per unit volume of the felt under test as distinguished from the 
volume of the fiber.’ Since felt is manufactured in various 
widths of from 30 to 80 in., a convenient commercial form of 
expression is the weight in pounds or ounces of unit square-yard 
area and nominal thickness. However, in the analysis and 
correlation of felt density with related physical data, it is de- 
sirable to apply the more basic value of pounds per cubic foot. 
For this reason, the respective densities for the range of felts 
included in this study have been added to Table 2 and employed 
in the correlation of other data. 

Hardness. Undergoing study at the present time is the ques- 
tion of finding an expression for the consistency of felt in terms 
of hardness. In this connection, the results of one series of 
tests to determine the approximate relationship between felt 
density and Shore A durometer hardness are of interest. Fig. 3 
charts the observed relationship for felts of S.A.E. quality. 

Splitting Resistance. Splitting resistance, which measures the 
interfacial strength of felt, increases with the density of the 
material. In the present fact-finding tests, the dense F-1 class 
felts exhibit nearly 8 times the splitting resistance of the least 
dense F-15 class felts. The general effect of density on splitting 
resistance may be studied in Fig. 4, which graphs the lengthwise 
and crosswise splitting resistance of each S.A.E. felt quality 
against average measured density. As between length and 
width, the greater splitting resistance appears to be in the 
direction of length, but a comparison of average values gives an 
approximate ratio of 1:1. A slightly greater splitting resist- 
ance is to be noted for the '/:-in. felts, as compared with the 
‘/qin. felts of this study. For all practical purposes, however, 
splitting resistance may be considered substantially constant 
for any one quality and density regardless of thickness. 

Stress-Strain in Tension. Felt under tension develops a progres- 
sive reaction which accounts for its resistance to increased loads 
and its relatively high range of elongation before rupture. For 
this reason, felt is particularly well adapted to form shaping by 
stretching or molding as in the manufacture of hats or in the 
reinforcement of molded plastic or rubber products. 


TABLE 2 CONSOLIDATED AVERAGE RECORD OF TEST TO STANDARD S.A.E. QUALITY SPECIFICATIONS 
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On the basis of felt construction, it can readily be seen that 
only a small proportion of the fibers would normally be so dis- 
posed as to be stressed under initial tension. When these fibers 
do yield by even the smallest amount, other interlocked fibers 
having the same general direction but previously slack will also 
move and resist being stretched. This effect must either in- 
crease the total tensile resistance or compensate for the de- 
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FIG. 3 SHORE ‘‘A’’ DUROMETER HARDNESS - DENSITY RELATION- 
SHIP OF STANDARD S.A.E. FELT QUALITIES 
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FIG. 4 SPLITTING RESISTANCE - DENSITY RELATIONSHIP FOR 
STANDARD S.A.E. FELTS IN !/4 AND !/9-IN. THICKNESSES 


creased resistance of the slipped or broken fibers which were 
initially stressed. As more load is applied, interlocked fibers 
lying at an angle to the direction of force will be pulled into 
line and tensed, adding further elongation, while previously 
tensed fibers will be drawn together adding further resistance. 
The net effect is that as the load is increased, an increase in re- 
sistance develops and further elongation takes place to the point 
of rupture. 

The influence of felted density on tensile strength and elonga- 
tion is reflected in the curves, Figs. 5 and 6, averaged from the 
entire group of tests. Table 3 provides functional design data 
on the average tensile stress and strain of standard S.A.E. felts 
before rupture. 

From the curves, Figs. 5 and 6, as well as the data in Table 3, 
the following facts are to be noted: 


1 The ultimate elongation of this series of mechanical felts 
ranges from 0.738 in. per in. at 821 psi for S.A.E. F-1 (20.7 Ib 
per cu ft density) down to 0.463 in. per in. at 156 psi for S.A.E. 
F-15 (11.0 Ib per cu ft density). 

2 Transverse strength tends to be slightly less than length- 
wise.” 

3 Ultimate elongation and strain per unit stress tend to be 
slightly greater widthwise than lengthwise.? 

4 Each grade of felt has as one of its physical properties a 
characteristic tension curve or modulus distinct from that of 
any other grade. 

5 Tensile strength and elongation are related in direct pro- 
portion to felt density, fiber quality, and the fiber construction 
of the felt. 


? Sheet felts, as distinct from the roll felts of this study, are fab- 
ticated in squares by orienting alternate layers of webs through an 
exact 90-deg angle. Sheet felts consequently demonstrate equal 
Strength and elongation in both axes. 
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Stress-Strain in Compression. When a steadily increasing com- 
pressive load is applied to felt by even stages, the thickness of 
the sample is progressively reduced, conforming to a definite 
law, according to which the ratio of deformation to load 
changes throughout the range. 

Under light loads compression deviates but little from a con- 
stant proportion to increased load and a small increase in load 
produces a relatively large increase in deformation. As the 
compressive load is increased, the rate of deformation gradually 
decreases until, under very heavy loads, compression again 
approaches a constant proportion to increased load, and a rela- 
tively large increase in load produces only a small increase in 
deformation. 

The laws governing the compressive deformation of felt may 
be considered objectively by regarding felt as a porous structure 
in which initial deformation is produced by closing down and 
decreasing the interstitial relationship of the fiber matrix. This 
stage is followed by one in which the fibers, having been 
brought into contact, are flattened down until the material 
approaches a solid state. Further deformation beyond this 
point requires proportionately greater loading. 

Deformation, expressed as a percentage of initial felt thick- 
ness, is directly related to density. The consolidated average 


TABLE 3 CONSOLIDATED AVERAGE PER CENT ELONGATION 
OF STANDARD S.A.E. QUALITY FELTS AT STATED LOADS 
WITHIN NONDESTRUCTIVE LIMITS 


S.A.E. Standard F-1 F-3 F-5 F-11 F-15 


density,lb percuft 20.7 20.1 12.0 11.0 
Load, psi cent elongation 
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FIG. 5 STRESS-STRAIN IN TENSION: !/4 IN. TESTED LENGTHWISE 
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FIG. 6 STRESS-STRAIN IN TENSION: '/¢ IN. TESTED LENGTHWISE 
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test curves in Fig. 7 chart this relationship graphically and 
focus attention on the fact that cach grade of felt has its own 
load-compression track or modulus which may be recognized as 
one of the physical characteristics pertaining to that grade of 
felt and that grade alone. Table 4 gives the load-deformation 
and compression-set performance values for each S.A.E. quality. 

The method of test for deformation under compression was to 
apply loads uniformly up to a deformation equal to 80 per cent 
of the measured original felt thickness. Tests for compression 
set were performed by loading samples of each felt to 20, 40, 60, 
and 80 per cent of their original measured thickness for 1 min, 
releasing the pressure, and measuring the final thickness after 1 
min for recovery. Compression set is expressed as the percent- 
age of the difference between original and final thickness to the 
original thickness. 

Within the load limits of the present tests which ran above 
20,000 psi, no measurable lateral flow was observed, and it may 
be concluded that the compressive deformation of felt is entirely 
normal to the plane of the loaded surface within practical limits 
of loading. Examination of the test values in Table 4 warrants 
the following summary observations in relation to the behavior 
of felt loaded in compression: 


1 The higher-density felts demonstrate progressively greater 
load-bearing capacity than the lower-density felts for any given 
deformation. 

2 The lower-density felts are more highly compressible than 
the higher-density felts under any given load. 

3 The higher-density felts demonstrate less compression set 
for any given load than the lower-density felts. 

4 The lower-density felts demonstrate less compression set 
for any given deformation than the higher-density felts. 

5 S.A.E. F-1, F-5, and F-10 felts, as a result of fiber quality, 
demonstrate the greatest resiliency for their respective densi- 
tics. 


TABLE 4 CONSOLIDATED AVERAGE PER CENT COMPRESSION SET AND DEFORMATION OF STANDARD S.A.E. QUALITY 
FELTS AT STATED LOADS 
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FIG. 7 LOAD-—-DEFORMATION IN COMPRESSION 


From these observations it may be concluded that wool felt is 
naturally adapted to load-bearing in compression. It does not 
crumble or flow and exhibits a relatively low compression set 
even at the maximum loads applied. The high degree of com- 
pressibility and resiliency of the lower-density felts under light 
loads explains their particular adaptability to cushioning and 
padding applications. Where high load-bearing capacity is a 
requirement, as in the vibration-mounting of machines, the 
higher-density felts, with their low compression-set deformation 
characteristics, are particularly suited. 

Effects of Water, Oil, and Chemicals. The effect of distilled 
water, tap water, chlorinated water, or sea water on the physi- 
cal characteristics of felt after extended immersion at room 
temperature, and limited immersion at 212 F, is moderate thick- 
ness swell, slight dimensional shrinkage in length and width, 


S.A.E. STANDARD 


DENSITY - Lb./Cu.Ft. 


DEFORMATION - % LOAD 


LOAD 


psi 


13 6 1 1 1 
20 45 2 35 3 17 2 7 2 7 2 6 2 
30 108 4 93 6 41 4 9 3 15 4 10 4 
40 246 7 210 9 91 6 24 6 34 6 26 6 
50 480 11 421 12 213 10 58 9 72 9 64 10 
60 1297 23 1223 24 458 17 151 13 173 13 162 15 
53 21180 55 7746 2382 40 2625 42 


PER CENT COMPRESSION SET AT LOADS PRODUCING STATED DEFORMATIONS 


S.A.E. STANDARD 


DENSITY - Lb./Cu.Ft. 


LOAD - psi 


10 


20 9 14 22 39 33 37 
40 17 21 30 46 42 45 
60 23 25 35 50 47 49 
80 26 29 39 54 51 53 
100 29 31 41 56 54 55 
200 37 39 49 62 61 62 
400 47 49 58 71 69 70 
600 53 55 62 75 73 74 
800 57 58 62 76 74 78 
1000 58 59 63 -- 
2000 60 61 -- + -- -- 
4000 61 62 


PER CENT COMPRESSION DEFORMATION AT STATED LOADS 
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and decreased wet breaking strength to the extent of about 25 
per cent. Felt redried after extended immersion recovers all 
of its initial breaking strength and splitting resistance. 

Table 5 summarizes the per cent water shrinkage and thick- 
ness swell observed on 42 representative S.A.E. felt qualities and 
densities tested in accordance with A.S.T.M. D461 procedure. 
The average thickness swell for all qualities approximates 15 
per cent and the average shrinkage minus 1 per cent in length 
and minus 2 per cent in width. 


TABLE 5 PER CENT WATER SHRINKAGE THICKNESS SWELL 


—A.S.T.M. D461 METHOD 


Consolidated average record of test for 1/4 and '/2-inch S.A.E. Standard 
felt qualities 


S.A.E. -—Per cent shrinkage—~  -—Per cent swell— 
no. Length Width Thickness 

F-1 —2..§ 15.1 

F-3 17.2 

F-5 —3.0 14.7 

F-10 —o.6 —1.8 13.7 

F-11 —3.5 14.9 

F-15 20 17-2 


Extended exposure of felt to lubricating oils and organic sol- 
vents has no appreciable effect on the dimensional stability or 
physical properties of wool felt. Strong inorganic acids, such 
as sulphuric and*hydrochloric are noninjurious in concentra- 
tions up to 14deg Be. Nitric acid in 14 deg Be concentration is 
observed to reduce the breaking strength of wool felt by 30 to 
40 per cent after a 5-day immersion. Strong bases or alkalies 
are naturally injurious. 

From the standpoint of aging, felt, unlike many organic ma- 
terials, may be considered ageless. The natural destructive 
forces of atmospheric temperature, ozone, and ultraviolet radia- 
tion are essentially nonreactive. In this respect, felt is un- 
changed by increased temperatures upto 212 F. Above 212F, 
the wool loses its hygroscopic moisture, becomes harsh to the 
touch, and the physical properties of breaking strength, elonga- 
tion, and splitting resistance are adversely affected. Recondi- 
tioned to moisture equilibrium at a temperature of 70 F, and a 
relative humidity of 65 per cent, felts exposed to 250 F for 24 hr 
demonstrate a decrease in breaking strength and splitting resist- 
ance approximating 10 to 15 per cent. Regarding low tem- 
peratures, felt is the same at minus 60 F, in the absence of con- 


TABLE 7 SUMMARY OF SUPPLEMENTARY ENGINEERING DATA RELATED TO S.A.E. FELT QUALITIES 
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densate, as at normal room temperatures. At minus 80 F, its 


properties are only slightly different. 


FUNCTIONAL PROPERTIES 


In considering the mechanical and industrial uses of wool 
felt, it has been noted that wool fibers are natural springs and 
that vibration isolation is consequently among the natural 
mechanical functions of wool felt. Since the effectiveness of 
any mounting is related to both the frequency of the vibration 
to be isolated and the natural frequency of the system or ma- 
terial employed, it is of interest to review the characteristics of 
felt in this respect. 

Table 6, representative of the range of available densities, 


TABLE 6 NATURAL-FREQUENCY CHARACTERISTICS AND 
EFFECTIVE LOADING LIMITS FOR S.A.E. FELTS OF 1 IN. THICK- 
NESS 
S.A.E. quality no. F-2 F-6 F-11 
Density, lb per cu ft 21.3 16.3 11.4 

Load, psi cps cps cps 
2 30 
4 26 
6 24 
8 29 
10 27 
15 es 25 
20 31 ef 
25 29 
30 27 
35 26 


provides test data on the natural-frequency characteristics of 
three S.A.E. felt qualities. Values for each quality are reported 
only for loads within practical limits of effective vibration iso- 
lation. Loading beyond the reported limits will result in 
excessive deformation, increased stiffness of the system, and 
decreased isolation benefit. Felts of S.A.E. F-11 density are 
most effective for unit loads of from 1 to 6 psi, S.A.E. F-6 den- 
sity for loads of from 6 to 12 psi, and S.A.E. F-2 density for loads 
of from 12 to 35 psi. Of practical interest is the result obtained 
in reducing vibration transmitted to a concrete floor by an auto- 
matic Cotton King dobby loom. Readings taken with a 
Norton-Young portable seismograph before and after isolation 
with S.A.E. F-2 felt mountings of */, in. thickness showed a 
reduction in transmitted vibration of 70 per cent. 
(Continued on page 135) 


ABRASION WEAR COEFFICIENT 
S.A.E. 


STATIC FRICTION 


OIL ABSORPTION AND CAFILLARY FLOW THERMAL 


conbucTivity 


Felt to Felt 
10,000 Rubs/8" Stroke 


% Decrease in Thickness 


Felt Against Smooth 
At Stated Loads in 02./Sq.In. 


Noe 20 Oil at 70°F, 
K-Factor 


24 Hour 
Absorption 


Wicking Rate 


Inches/Min. Lapsed Time 1° Felt 


3.8 7.0 1092 Wood | Glass | Metal |oiled@ 
Metal 


% Wet. Increase 5} 10} 15] 30] 60} 90] 120 | 


American Felt Company. 
*?S.A.E. No. 80 aviation engine oil. 


* Sources of Data: Abrasion wear and oil absorption, Booth Felt Company; coefficient of static friction, Felters Company; thermal conductivity, 


* Thermal and acoustical felts blended with Kapok fiber have tested values of 0.21 K factor and 0.80 sound-absorption coefficient at 512 cps for 


1-in. thicknesses of 3.2 lb per sq yd weight. 
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They Help to Make 


ENGINEER OFFICERS 


By HARRY R. RICARDO 


PRESIDENT OF THE BRITISH INSTITUTION OF MECHANICAL ENGINEERS, HONORARY MEMBER A.S.M.E. 


England, a number of mechanical engineers who were 

pioneering the development of railways were present at 
some locomotive trials on the Bristol and Birmingham Rail- 
way. A heavy rainstorm caused them to seek shelter in a 
platelayer’s shed, and while in this shelter, they fell to dis- 
cussing the possibility of forming an Institution where the 
development and technical difficulties of mechanical engineers 
could be discussed for their mutual enlightenment. 

In January, 1847, a meeting was convened at the Queen's 
Hotel, Birmingham, with J. E. McConnell, the locomotive 
engineer of the Bristol and Birmingham Railway in the chair, at 
which the constitution and rules of the Institution were 
adopted. George Stephenson, builder of Britain's first passenger 
railway between Stockton and Darlington, was President, 
and there were about 107 mechanical engineers as members. 
J. E. McConnell became one of the first vice-presidents, 
together with Charles Beyer, who founded the locomotive- 
building firm of Beyer, Peacock and Company which is 
still building locomotives, and Joseph Miller. 

It is indicative of the obligations which the founders at- 
tached to membership that among the rules there is one calling 
on each member to present at least one communication per 
annum before the Society tending to advance professional 
knowledge, or to pay a $4 fine toward the library funds in the 
case of his noncompliance. 

In 1877 the headquarters of the Institution were moved to 
London, the present Institution building in Storey’s Gate, St. 
James’ Park, being built in 1899 and extended in 1912. This 
contains the administrative offices, two meeting halls, commit- 
tee rooms, and a library comprising over 30,000 volumes of 
technical and scientific interest to mechanical engineers. 

Admission to the Student and Graduate grades of the Insti- 
tution is defined by strict examination standards. Admission 
to the Corporate grades depends on an examination of the 
practical training and competence in the practice of engineering 
in addition to the educational requirements. 

By 1920 the growth of the practice of mechanical engineering 
and of the Institution's activities resulted in an extension of the 
Institution's organization by the formulation of branches in 
the main geographical divisions of Britain. There are now 
nine branches in Britain and three overseas. In territories 
overseas where there are active engineering socicties catering 
for mechanical engineers, the Institution has supported the 
national engineering society, but has the assistance of local ad- 
visory committees or Corresponding Members in the conduct of 
its own affairs. 

At the time of the annual meeting in February, 1944, 
the total membership of the Institution was 17,404, including 
3181 full members, 8608 Associate Members, in Corporate 
Member classes, and 3048 graduates and 2064 students in the 
junior classes. 

In 1930 King George V conferred a Royal Charter on the 
Institution, confirming it in its work for the advancement of 
mechanical engineering, science and practice, and permitting 
its Corporate Members to use the title “Chartered Mechanical 
Enginecr.”’ 


[; 1846, during the period of intense railway development in 
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From its earliest days, the Institution attracted to it, and 
had the benefit of, the services of many of the most distin- 
guished men in British mechanical engineering. Among its 
earliest presidents were George and Robert Stephenson, Sir 
William Fairbairn, John Penn, Lord Armstrong, Robert 
Napier, John Ramsbottom, and Sir William Siemens. 

In the early days of the Institution the papers were mainly 
concerned with new manufactures and methods of fashioning 
materials, descriptions of new kinds of machines and forms of 
prime movers. Gradually the subject matter was increased to 
cover the more theoretical aspects of mechanical-engineer- 
ing science, the properties of engineering materials and their 
testing. 

All the papers submitted were discussed at Institution meet- 
ings, but as the volume of contributions in the form of papers 
increased, many papers are published which are discussed in 
writing, although discussion at meetings is still regarded as a 
most important part of the Institution's work. The impor- 
tance attached to meetings is evidenced by the fact that they 
were continued throughout the most trying times of the Ger- 
man bombing attacks on London and in the provinces. Dur- 
ing the war, most of the papers presented at meetings have 
been published but are subject to technical censorship; some 
of the meetings have been secret under direction from the 
appropriate Ministry, because of the nature of the matters dis- 
cussed. 

The number of books lent by the Institution library since 
the start of the war has increased by 73 per cent, and in spite 
of the difficulties imposed by paper restrictions and the limita~ 
tions on publication, the number of papers and reports issued 
has increased by 30 per cent. 

In encousaging the advancement of engineering science, the 
Institution has attached great importance to stimulating re- 
search in its fields and, since 1879, has adopted a policy of con- 
ducting researches by its own committees, or supporting in- 
dividual workers in their own researches. In this way, it has 
been responsible for many notable advances in engineering 
science. 

Apart from its work in advancing the interests of technical 
education for mechanical engineers by the introduction of its 
own examinations, the Institution, in 1920, in co-operation 
with the Board of Education, instituted the National Certifi- 
cate system of engineering courses and examinations, which 
has played a profound part in the technical training of me- 
chanical engineers. This system has since been extended to 
other branches of engineering and science. 

It is evidence of the extent to which the educational activi- 
ties of the Institution have been maintained throughout the 
war that the number of candidates submitted for these Na- 
tional Certificate examinations has increased from 5454 in the 
last prewar year of 1939, to a total of 9031 in the last complete 
year of 1943. This war expansion includes nearly 2400 candi- 
dates for an engineering cadet course, founded by the Govern- 
ment with the advice of the Institution, to provide officers for 
technical corps of the fighting services, thus rendering an in- 


(Continued on page 108) 
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Some Recent Developments 


in ENGINEERING MATERIALS 


I Ferrous Metals’ 
By ARCHIBALD BLACK 


MANAGER, MECHANICAL ENGINEERING DEPARTMENT, SIMMONDS AEROCESSORIES, INC., NEW YORK, N. Y. MEMBER A.S.M.E. 


INTRODUCTION 


INCE the start of the war, we have witnessed the develop- 
ment of critical shortages of various materials—more 
particularly in the field of metals. As a result there 

has been a wave of substitutions; steel has had to take the 
place of aluminum or copper, and wood or one of the syn- 
thetics has had to take the place of steel. This situation has 
been aptly characterized by the cartoonist who not so long ago 
showed the production man asking the designer ‘‘What will 
we use in place of the plastic that we substituted for the zinc we 
used in place of copper when we couldn't get steel?’ As if 
this war angle was not sufficient in itself to confuse the mate- 
rials situation, the last decade or so has seen many of our old 
materials improved almost beyond recognition and innumer- 
able new ones created at a pace entirely without precedent in 
our industrial history. 

When these war shortages have passed into history, a condi- 
tion that is very close to attainment already, we may expect 
to see extensive jockeying for position on the part of the pro- 
ducers of widely different materials. No longer does the 
designer accept any field as apportioned off to one material or 
another. Carbon steel, alloy steel, aluminum, magnesium, 
zinc, copper, nickel, wood, and a long list of synthetics have 
all become direct competitors in many cases. In some in- 
stances, the substitutions have come to stay, for unexpected 
advantages resulted; in others we will revert to the time-tried 
ones; in still others it may take years to decide which wins out. 
Some materials are “‘naturals’’ for certain applications just as 
others are inherently substitutes, and still others are thor- 
oughly satisfactory alternates fully deserving of equal con- 
sideration. The product designer in the next few years must 
needs survey the materials of the past decade with great care. 
To let his decision be guided by past custom may prove fatal 
if his competitor is first to appreciate the advantages of some 
new or improved material. This sketchy review of materials 
developments of the last ten years has been inspired by appre- 
ciation of the necessity for knowing at least something about 
these recent changes in the kaleidoscopic materials picture. 

When this paper was planned, the scope of the task was fully 
realized, and it was decided that it would be impracticable to 
cover in complete detail every one of the important develop- 
ments in engineering materials that was either introduced or 
gained prominence in the past 10 years. Hence the author 
planned his paper as a ‘‘digest’’ for the benefit of those engi- 
neers whose work had not brought them into contact with all 
of the items covered here. Because of the vast area that had 
to be covered, it is almost certain that he has failed to include a 
few developments despite effort to guard against serious omis- 
sions. Owing to censorship restrictions, he has also been 


1The Bibliography published with this section which is the first 
of four installments which will appear in subsequent issues, applies to 
this section only. Each section has its own Bibliography. 

This section was contributed by the Metals Engineering Division and 
presented at the Annual Meeting, New York, N. Y., Nov. 27-Dec. 1, 
1944, of Tue American Society or MecHANICAL ENGINEERS. 


forced to omit a few items that might otherwise have been 
included. With a few exceptions, the draft of each portion of 
this paper has been submitted to and corrected by engineers in 
the field covered by that portion; in the final revision these 
comments have all been taken into consideration. 


TYPES OF FERROUS METALS CONSIDERED 


NATIONAL EMERGENCY STEELS 


The development of the NE series of steels resulted from the 
critical shortages of nickel and chromium which inspired a 
request of the Office of Production Management of the United 
States, in September, 1941, that efforts be made to find sub- 
stitutes for chromium and nickel in steels. A committee of 
metallurgists of the American Iron and Steel Institute, the 
Society of Automotive Engineers, and various interested steel 
manufacturers and large users held several conferences as a 
result of which the National Emergency series came into exist- 
ence. These steels began with the 8000 series which contained 
limited amounts of nickel and chromium (0.40 to 0.60 each) 
and of molybdenum (ranging from 0.10 to 0.60, depending upon 
steel). They were followed later by other series. This de- 
velopment necessitated extensive investigations of the physical 
properties of the new compositions, the completion of which 
was enormously facilitated by general use of the Jominy ‘‘end- 
quench"’ method, in which a cylinder of steel is heated and 
quenched by a spray of water impinging on one end. Read- 
ings of hardness taken at measured distances from the quenched 
end provide from the single test a measure of the hardenability 
of the steel with varying quenches. The net result of the far- 
reaching departure in steel manufacture was to create a com- 
pletely new series of low-chromium-nickel-molybdenum steels 
having properties comparable with the former groups, showing 
10 to 18 per cent elongation, when heat-treated to 125,000 psi 
and, in most cases, capable of heat-treating to show 200,000 psi 
or over. For additional details, references on the physical 
properties are being appended. 

The NE steels have now become so generally accepted that 
designers and steel producers are trying to evaluate the extent 
to which they will remain in use after the end of the war. 
About one third of the total alloy-steel output of 1943 was 
NE types. Already users have become accustomed to them 
and habit is not easily changed. Indications are that many 
of the NE steels will remain in use long after the end of the 
war since they have shown the way to produce a high-strength 
alloy steel with more efficient use of the more expensive alloy- 
ing elements. Thus they will have in their favor the im- 
portant advantage of some saving in cost in the days when 
price comes back into its own as a determining factor in the 
choice of a material. Among others, the editorial staff of 
Metals & Alloys made a careful investigation of the opinions of 
metallurgists and materials engineers in the spring of 1944. 
The concensus of opinion was as follows: (a) The NE steels 
are here to stay but they will not represent as high a propor- 
tion after the war; (6) the 8600 and 8700 series are likely to 
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remain the most popular of the entire group; (c) the 8900 and 
9600 series may disappear; and (d) the older alloy steels will 
regain some but not all of the ground lost during the war. 


LOW-COST ALLOY STEELS 


About 10 years ago, some of the producers of steel sheet and 
strip introduced groups of low-alloy moderate-cost steels which 
have been marketed under various trade names and some of 
which combined good atmospheric-corrosion-resisting proper- 
ties. The steels for which no special claim for corrosion re- 
sistance was made developed up to 90,000 psi ultimate tensile 
strength. These steels contained small to moderate amounts 
of carbon, moderate amounts of manganese, copper, chromium, 
nickel, and small fractional percentages of molybdenum and 
zirconium. The corrosion-resisting series developed up to 
70,000 psi ultimate tensile strength, combined with resistance 
to atmospheric corrosion that ranged from 4 to 6 times that 
of the ordinary copper-bearing steels. This series had a low 
carbon content with moderate amounts of manganese, silicon, 
copper, and chromium; in some cases phosphorus was also in- 
cluded. All of these steels received fairly wide acceptance 
prior to the war and were applied to such uses as railroad cars, 
automotive vehicles, and other cases where high strength and 
moderate cost or high strength, corrosion resistance, and 
moderate cost were desired. In this connection it might be 
noted that a government-sponsored project is now under way 
which aims to utilize chrome-nickel-molybdenum scrap in the 
production of low-alloy moderate-cost steels. 


ISOTHERMAL TRANSFORMATION OF STEEL 


For many years the iron-carbon diagrams in general use have 
ignored the time factor in steel transformations. The as- 
sumption was made that (for all practical purposes) the change 
took place as soon as each portion of the steel passed through 
the critical temperature. Metallurgists of the U. S. Steel 


Corporation, while studying the hardening of quenched steel 
in 1928, noted that the time periods in heat-treatment had a 
most important influence on the character of the steel. This 
had also been noted by earlier experimenters, but the effect 
had never been thoroughly studied, hence it was decided to 
include a complete investigation within the scope of the experi- 


ments then being made. From the results, E. S$. Davenport and 
E. C. Bain of the Steel Corporation prepared the first isothermal 
transformation curves for steel, presenting these in their paper 
before the American Institute of Mining and Metallurgical 
Engineers in September of 1930. From their characteristic 
form these curves have become known as the ‘“‘S-curve’’ of a 
steel. 

Out of the investigation there came a number of far-reaching 
results. The first was the discovery of a hitherto unsuspected 
structure in iron-carbon alloys; this structure forms at tem- 
peratures intermediate between those at which pearlite and 
martensite form and has been called ‘‘bainite’’ after its dis- 
coverer. Bainite may be described as a product of the decom- 
position of austenite having some resemblance to slightly 
tempered martensite, but usually distinguishable from it by 
appearance under metallographic examination. It is formed at 
temperatures usually between 350 and 900 F (depending upon 
composition of the steel) and is characterized by its ability to 
impart greater toughness to steel at high hardness, as com- 
pared to tempered martensite at the same hardness. Indeed, 
it has been described as imparting to carbon steels much of the 
toughness characteristic of the alloy steels. 


INTERRUPTED QUENCHES 


From this discovery came the introduction of the “inter- 
rupted quench."” By modification of.quenching methods, it has 
become possible to avoid entirely the martensitic condition and 
obtain a steel that combines hardness and toughness. The proc- 
ess named ‘‘austempering’’ (covered by U. S. Patent 1,924,099) 


MECHANICAL ENGINEERING 


represents the application of this discovery. This process in- 
terrupts the initial quench and holds the steel at an intermediate 
temperature until transformation takes place. A final quench 
is optional but not essential to the success of the process. The 
reheat and requench for ‘‘tempering”’ or ‘‘drawing”’ is entirely 
eliminated. The results are rather surprising. As will be 
noted from the accompanying Table 1, full hardness and full 
tensile strength are attained yet there is a very striking gain in 
ductility, as evidenced in impact and bend tests. It is proba- 
bly no exaggeration to say that the interrupted quench repre- 
sents the first really radical departure from the time-honored 
**blacksmith method"’ of heating steel, holding the piece in the 
hand tongs until the color ‘‘looked right,’’ dunking it in a 
tub of dirty water, and then using a drawing reheat and re- 
quench to undo some of the damge. 


TABLE 1 EFFECT OF VARYING HEAT-TREATMENT OF 0.180- 
IN. ROUND BARS OF STEEL, C-0.78, Mn-0.58, Si-0.146, P-0.042, 
S-0.040 

Quench and 


temper 
method 


49.8 
259,000 


3-75 


Interrupted 
quench 
Property measured (Austempered) 
Rockwell C hardness. 
Ultimate tensile, psi. 
Elongation, per cent. 
Reduction of area, 


Change 


Plus 0.3 
Plus 300 
Plus 1.25 


Plus 20.3 
Impact, 


notched ) 6.6 Plus21.6 


14.0 36. 
Ruptured at Passed 150 deg Plus more than 
45 deg without rup- _—105 deg 
ture 


As a further development from the foregoing came still an- 
other type of interrupted quench which has been named ‘‘mar- 
tempering.”” This method differs from austempering in the 
respect that it is definitely aimed at the production of a marten- 
sitic structure which austempering aims to avoid. Its pur- 
pose is that of avoiding the internal stresses that are created in 
steel by the usual complete quench. Martempering covers 
any quenching procedure which is based upon a recognition 
of the theory that martensite forms over a range of tempera- 
ture from the ‘‘Ms”’ point to the quenching-bath temperature, 
provided the critical cooling rate has been exceeded. It usually 
consists of a direct quench into a molten bath held at a tem- 
perature corresponding to that at which very little martensite 
has, as yet, formed; holding in the bath until the temperature 
has equalized throughout the piece, and then permitting the 
cooling in air. It may consist of an accurately timed quench 
in an intensive medium, transfer to a bath maintained about 
400 F, and then following the cycle just mentioned or allow- 
ing the cooling in air after the timed intensive quench. This 
process was originated by B. F. Shephard, chief metallurgist 
of Ingersoll-Rand Company, Phillipsburg, N. J. 


COLD TREATMENT OF STEEL 


For many years, one of the troublesome problems in the 
manufacture of precision gages has been the fact that tool steels 
do not attain a condition of stability immediately after hard- 
ening. Experience showed that a precision block, for ex- 
ample, goes through a stage of growth and distortion extend- 
ing, normally, over a period of a few years. The seriousness 
of this is best illustrated by pointing out that, for a precision 
gage block, the growth may attain as much as 10 or 20 times 
the permissible tolerance. Metallurgical explanation seems 
to lie in failure to complete entirely the transformation from 
austenite to martensite in the initial quenching operations. 
The condition became known to gage makers many years ago 
and resulted in the adoption of an ‘“‘aging’’ practice which 
called for exposing the semifinished gages to the slow cycle of 
normal outdoor temperatures over a few years. Various in- 
vestigations developed the fact that the transformation of 
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high-speed steel becomes more nearly complete if the steel is 
brought down to a low temperature for a period of a few hours 
immediately after quenching. Increased hardness, strength, 
and ductility, as well as greater stability, are thus attained. 
The application of this discovery, made possible by the de- 
velopment of low-temperature refrigeration equipment, revo- 
lutionized the methods of hardening and aging tool steel. 
‘Considerable research is still going on, and some disagreement 
still continues among experimenters, as to time and tempera- 
tures. Only very limited publications have been made to date 
‘on results attained; latest available information shows that 
most rapid results in stabilization are attained not by low tem- 
perature alone but by cycling the steel between high and low 
temperatures several times. 
Steels have been completely stabilized by this method in pe- 
riods asshort as48 hours,as against the several years formerly re- 
quired for natural outdoor aging. While, as noted, the find- 
ings of experimenters have differed as to times and tempera- 
tures, most of the results indicate that the steel should be 
brought down to some temperature below —100 F, immedi- 
ately after quenching and cycled between that and some tem- 
perature above 300 F a certain number of times, ranging up to 
about 6 complete cycles. Most experimenters seem to agree 
that the temperatures at the extremes of the cycling range 
vary with different steels; some claim that temperatures just 
under —50 F are sufficiently low if the temperatures are cycled a 
sufficient number of times. 
_ Inaddition to providing the vitally important gain in stabil- 

ity, it was also found that the cold treatment has a tendency to 
produce increased hardness and improved ductility at the same 
time. It is interesting to note here that, in 1932, Luerssen 
and Greene discovered that certain stainless steels on the border 
line between austenitic and martensitic can be hardened ap- 
preciably by cooling to below room temperature. A stainless 
steel containing 17.5 per cent chromium and 5 per cent nickel 
was hardened by quenching in dry ice. 


STEEL HARDENABILITY CALCULATED FROM COMPOSITION 


Within recent years, it has been made possible to calculate, 
with a good degree of accuracy, the physical properties attaina- 
ble with a steel where the chemical composition and grain 
size are known. This rather startling advance in metallurgy 
was made possible mainly by the excellent work of M. 
A. Grossmann of the Carnegie-Illinois Steel Corporation. Dr. 
Grossmann’s first publication of the results of his studies was 
made in his paper on this subject which was presented before 
the February, 1942, meeting of the American Institute of Mining 
and Metallurgical Engineers. 

By means of curves and tables, the hardenability Cor depth of 
hardening) of a steel can be calculated quite reasonably for a 
first approximation. Starting with the chemical composition, 
multiplying factors are applied to the amounts of the various 
elements. The procedure is as follows: The steel is first con- 
sidered as having a ‘‘base hardenability’’ due to its carbon 
content alone; from the carbon content and grain size the ‘‘ideal 
bar diameter’ is read from the chart in the upper left of Fig. 1. 
This diameter represents the size of bar that will harden to a 50 
per cent martensitic structure at the center when the surface is 
instantly cooled to 70 F. (This, it should be noted, assumes 
the impossible condition of a perfect quench, but the hypo- 
thetical conditions are still sufficient to permit application of 
the method with reasonable accuracy.) The diagram in the 
center left of Fig. 1 gives curves for reading the multiplying 
factors for the various other elements present in the steel. Ap- 
plication of these multipliers gives the diameter of a bar (of the 
composition under consideration) that will harden to the same 
extent (50 per cent martensitic) at its center. By use of the 
figures at the left and top scales of the chart on the lower left 
of Fig. 1, this diameter is then used to obtain the ‘‘Jominy 
¢equivalent,’’ or the distance from the end of the Jominy end- 


quenched specimen at which the hardness will equal that of the 
center of the hypothetical bar. The actual hardness is read 
from the lower curve by aid of the lower and right scales in the 
same chart. 

This author has had no personal experience in the applica- 
tion of Grossmann’s method but is informed that the results 
attained are sufficiently good to provide a first estimate for 
probable hardenability. The method is particularly useful for 
plain-carbon and low-alloy construction steels. The highest- 
alloy construction steels have not yet been satisfactorily evalu- 
ated. Grossmann’s method represents a valuable addition to 
steel metallurgy, since it permits approximation of the strength 
of a steel before that steel is made. 


HIGH-STRENGTH CAST IRONS AND CAST STEELS 


So much improvement has been made in the tensile strength 
of cast iron and cast steel within the last decade or so that these 
materials have to be reviewed in the light of current showings 
rather than some old textbook figures. By 1941, the A.S.T.M. 
specifications for cast iron had been increased from three to 
eight classes, and the maximum tensile strength from 20,000 
to 60,000 psi. Even this is not the top, for cast irons developing 
up to 80,000 psi are now made for special purposes. Improve- 
ment has resulted mainly from improved melting practices, 
the addition of alloys, and heat-treatment. Somewhat similar 
progress has been made in the melting technique, control of 
inclusions, and deoxidation of cast steels. For these, the 
A.S.T.M. specifications now range up to 150,000 psi and yield 
of over 125,000 psi with minimum elongation of 10 per cent. 
In other steels of the *‘chrome-moly”’ type, the tensile strength 
runs to 205,000 psi with 5 per cent elongation. Here, the im- 
provement is due mainly to the addition of alloying elements 
and to heat-treatments. 


LEADED STEELS 


Credit for a radical departure in steelmaking belongs to the 
Inland Steel Company, which firm sponsored and directed the 
research carried out by the staff of the Battelle Memorial In- 
stitute, to determine the effect of lead in steel. This resulted 
in the marketing of ‘‘Ledloy,’’ a free-machining steel, con- 
taining about 0.25 per cent of lead, which may be in addition 
to, or in place of, the usual “‘high sulphur’’ content. The 
Battelle investigations showed that the machinability of steel 
is increased when as little as 0.10 per cent of lead is present, 
and that it improves until about 0.50 per cent is present. The 
same general improvement is shown by low-sulphur and high- 
sulphur steels. 

Prior to the development of leaded steel, it had been com- 
monly believed that lead was insoluble in liquid steel and that 
any lead present would be in the torm of segregated pools in the 
metal. This, however, is not borne out by the examination of 
the structure of the leaded steel now produced, and the presence 
of lead is generally determined only by chemical analysis. The 
outstanding feature of leaded steels is the lack of embrittle- 
ment that is common to the “‘high-sulphur’’ method of render- 
ing steel more readily machinable. 

Study of a tabulation of Charpy impact tests on leaded and 
unleaded steel shows that the proportions used (0.25 per cent 
and less of Pb) have no embrittlement effect whatsoever. In- 
vestigation of the effect upon tensile strength, yield point, and 
endurance limit brought a rather similar result, the leaded steel 
showing no appreciable loss in strength or in Brinell hardness 
numbers. This was found to be true even with medium- and 
higher-carbon steels. The same was found to be true for hard- 
enability, no appreciable change being evident. 


GRAPHITIC STEELS 


As a result of an extensive development program, conducted 
by the Timken Roller Bearing Company, there has been made 
available since 1937, a group of steels which contain free graph- 
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By Marcus A. Grossmann 


Hardenability Caleulated From Composition 
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ite included in the structure. These steels thus combine cer- 
tain properties of cast iron (such as easy machining, nonscuffing 
or scoring, and resistance to wear), with the uniform struc- 
tures, the ready response to heat-treatment, and good physical 
properties of tool steel. The formation of the free graphite in 
the structure is controlled by specially selected compositions 
with an average carbon content of 1.50 per cent and which also 
contain molybdenum, tungsten, aluminum, nickel, chromium, 
etc., in varying contents depending upon the application. 

There are now available five grades of these steels each of 
which has properties that fit it for certain types of applications. 
The classification includes a deep-water-hardening grade, a 
shallow-water-hardening grade, an oil-quenched nondeforming 
grade, a high-wear-resistant water-hardening grade, and an air- 
hardening grade. 

These grades are now being used for cold-working dies, 
tools, punches, cams, taps, mandrils, machine parts, etc. They 
are produced in a variety of shapes such as bars, sheet, strip, 
forgings, seamless tubing, etc., and, while they cannot be 
cold-worked, all difficulty in hot-working has been over- 
come. 


BORON STEEL 


The utilization of boron in steel has been under investiga- 
tion for nearly 40 years. Initial studies, however, were con- 
cerned with percentages of this element which, although small, 
produced a steel which was found to be unworkable due to hot 
shortness. Eventually these investigations were abandoned. 
In more recent years, the work was revived but on a different 
basis, the amount of boron being drastically reduced to very 
tiny fractional percentages. The results were most gratifying 
for it now developed that as little as 0.0006 per cent of boron 
produced a distinct effect in increasing the hardenability of 
steel. The most advantageous proportions were found to be 
around 0.002 per cent. If this is much increased, hot shortness 
begins to appear and, if further increased, the metal becomes 
so hot short that it is unworkable. It appears that boron acts 
very much like some of the other elements (such as manganese, 
chromium, nickel, molybdenum, etc.) which are used in the 
“alloy’’ steels to increase ‘‘hardenability.’’ (Perhaps it 
might be well to point out here that we are speaking of ‘‘hard- 
enability’’ not hardness. We are thus concerned only with the 
depth to which a steel is capable of hardening when quenched.) 

The chief difference between boron and other alloying ele- 
ments seems to be in its greater effect, which forces the steel- 
maker to use exceptionally small proportions and these, in 
turn, require exceptional care to insure their equal distribu- 
tion throughout the metal. Because of such conditions, its 
introduction in the form of a ‘‘master alloy’’ is even more essen- 
tial with boron than with some of the better known alloying 
elements. Several metallurgical firms are marketing boron- 
content master alloys for steelmakers and some mills are now 
producing boron-content steel. 


ZIRCONIUM-BEARING AND COLUMBIUM-BEARING IRON AND STEEL 


Zirconium in fractional percentages has recently been intro- 
duced into some of the high-tensile alloy steels for the purpose 
of improving impact resistance, ductility, and cold-forming 
characteristics. Zirconium is one of the strongest deoxidizers 
available and is an effective grain refiner. It also combines 
readily with sulphur and nitrogen, rendering these impurities 
harmless to the steel. Heat-resistant cast irons containing 1.5 
to 2.0 per cent chromium are being brought within the machin- 
ability range by the addition to the ladle of silicon-manganese- 
zirconium master alloys, which have the effect of decreasing 
the amount of combined carbon in the finished metal, thus 
making it relatively free-cutting. 

Small percentages of columbium are now being used quite 
generally in steels of the austenitic chromium-nickel type for 
the purpose of preventing susceptibility to intergranular corro- 
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sion to which this type of steel is subject when exposed to corro- 
sive media after having been held in the temperature range of 
800 to 1500 F. As some part of the parent metal in the weld 
zone is always heated within the ‘‘sensitizing’’ temperature 
range during welding operations, it is often necessary in the 
case of ordinary austenitic steel to restore its original resist- 
ance to intergranular corrosion by a heat-treatment which it is 
frequently difficult or impossible to perform. The use of 
columbium-bearing austenitic chromium-nickel steel plate and 
welding rod removes the necessity for such heat-treatment sub- 
sequent to welding and greatly simplifies the fabrication of 
welded stainless-steel equipment. In the so-called ‘‘straight- 
chromium”’ steels, columbium tends to prevent air-hardening 
and to improve creep strength, weldability, and corrosion re- 
sistance. 


NITROGEN AS AN ALLOYING ELEMENT IN STEELS 


The element nitrogen, which steelmakers have, for years, 
considered highly undesirable, has recently proved itself a 
valuable addition to certain steels. The initial use of nitrogen, 
of course, came with the introduction of the nitriding process of 
casehardening, but this seems to have had no direct connec- 
tion with the subsequent development of nitrogen as an alloy- 
ing element. Asa general rule, all steel contains a very small, 
almost infinitesimal, amount of nitrogen. This is picked up 
from the atmosphere in the smelting process, but the amount 
is too small to have any noticeable effect on the properties of 
the metal. Where present in fractional percentages, nitrogen 
has been found to have a most important effect on practically 
all chromium steels. The effect is most pronounced in the 
case of those containing over 11 per cent chromium. Metallur- 
gists believe that the nitrogen combines to form either chro- 
mium nitrides or iron chromium nitrides. When the ratio of 
nitrogen to chromium is below about 1 to 100, the nitrides 
seem to remain in solution in the steel at all temperatures. 
In the martensitic (or hardenable) type of stainless steels, the 
effect of nitrogen is like that of carbon in that it increases the 
hardness and tensile strength but, unlike carbon, it has little or 
no effect upon toughness or resistance to corrosion. The same 
is approximately true for the ferritic, nonhardenable 16 to 18 
per cent chromium steels. In the case of the 20 to 30 per cent 
high-chromium steels, the effects of nitrogen are extremely 
marked. Here, the effect is to increase both the ductility and 
the strength. In the case of the 18 and 8 chromium-nickel 
austenitic, the addition of nitrogen has the effect of improving 
the tensile strength materially without impairing either the 
ductility or the corrosion resistance. 


NITRIDE CASEHARDENING OF STAINLESS STEELS 


Nitriding of stainless steels of the chromium-nickel austenitic 
type and the straight chromium type is now being done by 
several firms. The nitriding of austenitic stainless steel was 
first accomplished some years ago in England, the passive oxide 
surface film being originally removed by pickling in hydro- 
chloric acid or phosphoric acid, or by the use of a strong alkali 
bath, such as caustic soda. In recent years, a patented process 
has been used by several firms in this country which utilizes 
hydrogen from dissociated ammonia to reduce the oxide 
film prior to nitriding the surface with ammonia gas. The 
process necessitates the use of a muffle furnace from which all 
air is excluded from the start, until the temperature has been 
returned again to below the point at which surface discolora- 
tion occurs. The case is very shallow, in general, not exceed- 
ing about 0.005 in. in thickness. The hardness ranges up to 
more than 1000 Vickers. The hardness of this surface layer 
is due to the formation of nitrides by chemical combination 
of the nitrogen from the ammonia with the iron, chromium, 
and other elements in the steel. This results in substantial 
improvement in hardness and in wear resistance but at some 
sacrifice of resistance to certain types of corrosive attack, since a 
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large portion of the corrosion resistance of austenitic stain- 
less steel is due to the superficial film of oxides on its surface. 


SILICON IMPREGNATION OF STEEL 


A method of impregnating the surface of iron and steel with 
silicon is now in commercial use under the trade name of 
““Thrigizing,’’ being so called after its inventor. Its advan- 
tages are that of imparting to the steel resistance to corrosion, 
heat, and wear. The materials capable of treatment include 
all types of wrought or cast steel with low carbon and low 
sulphur content. The medium-carbon steels can be impreg- 
nated also but require considerably greater time; high-sulphur 
steels of the ‘‘free-machining’’ type and gray cast irons, because 
of their sulphur content, are not suitable for impregnation, 
as the corrosion resistance is unsatisfactory. Asa general rule, 
alloy steels are not as well suited to the process as straight car- 
bon steels. 

In application, the metal is cleaned and subjected to the 
action of silicon carbide and chlorine at temperatures of 1700 
to 1850 F. However, ferrosilicon or mixtures of ferrosilicon 
and silicon carbide may be used for the purpose instead. Ordi- 
nary carburizing equipment is used with slight modifications, 
and the chlorine is added when the parts are up to heat. The 
exact process of the reaction is not known, but the result is to 
impregnate the surface of the metal with silicon, the depth 
ranging from 0.005 to 0.1 in., according to the time of exposure. 
The carbon in the silicon-impregnated portion is pushed back 
into the body of the metal, becoming concentrated underneath 
the silicon case. Analyses show that the silicon content at 
the surface runs as high as 14 per cent. Unlike the carbon in 
carburized steel, however, the silicon content is almost con- 
stant through the depth of the case. The effect of the treat- 
ment is to make the metal exceptionally high in corrosion re- 
sistance, as well as in heat resistance and wear resistance. A 
cut section of treated steel has been boiled in dilute nitric acid 
until the entire core was eaten away and only the siliconized 
case left. The surfaces of treated parts show a Rockwell hard- 
ness of B-80-85. 


NEW MAGNETIC ALLOYS 


Commercially, the most important among the developments 
in magnetic materials in the past decade is the “‘Alnico”’ series 
of alloys, developed by the General Electric Company. These 
represented a distinct departure from the permanent-magnet 
compositions previously used, being based upon the combina- 
tion of iron, nickel, and aluminum; later, in some cases, cobalt, 
or cobalt and copper were also added. The first of the group 
was originally announced as ‘‘Alnic’’ in 1933 and is now called 
‘“‘Alnico III.’" As permanent magnets, these alloys furnish 
more magnetic energy per unit cost or unit of volume than any 
other materials that are commercially available. It happens 
that they do not possess the highest magnetic properties yet 
developed, as there are some considerably more expensive alloys 
which are capable of exceeding the performance of the Alnico 
I to IV series. Most notable among these others are some 
platinum-cobalt alloys containing over 76 per cent of platinum, 
but the excessive cost of the platinum content precludes their 
use for most commercial applications. 

With the exception of Alnico V, the nickel-aluminum or 
*“‘Alnico’’ group of magnet alloys must be cast or sintered as 
they are all Rockwell to C 50 or over and are thus too hard to 
machine; similarly, they are also too brittle to form by working 
and are finished by wet-grinding. The sintered Alnico has fine 
grain and even flux distribution, while cast Alnico, due to 
larger grain structure, is more brittle than the sintered material. 
The Alnicos usually require heat-treatment to develop their 
highest magnetic properties. They are distinctly more stable 
than any permanent-magnet alloys previously used and can be 
subjected to considerable external magnetic force before their 
permanent magnetism is impaired. 


MECHANICAL ENGINEERING 


Alnicos I and II, the compositions most generally used today, 
contain, respectively, 20 per cent nickel, 12 per cent aluminum, 
and 5 per cent cobalt, the remainder being iron, and 17 per cent 
nickel, 10 per cent aluminum, 12!/2 per cent cobalt, and 6 per 
cent copper, the remainder being iron. These alloys have been 
in general use for permanent magnets for microphones, instru- 
ments, clutches, phonograph motors, magnetos, and many other 
applications for several years. 

Alnico V, newest and strongest of the series, is widely used 
where weight and size are important factors. This alloy con- 
tains 14 per cent nickel, 8 per cent aluminum, 24 per cent cobalt, 
3 per cent copper, and remainder of iron and has an external-en- 
ergy value 3 times that of Alnico II. It has strong directional 
properties which are developed by final heat-treatment in a 
magnetic field. 

Magnets possessing very high coercive force, and light 
weight are now being made by sintering together powders of 
cobalt oxide and iron oxide. The specific gravity of the sin- 
tered material is less than one half that of solid magnet alloys 
and this is being utilized to advantage in some aircraft applica- 
tions where weight is of special consequence. 

An alloy of silver, manganese, and aluminum, named ‘‘Sil- 
manal,"’ also has a very high coercive force, but very low re- 
sidual force. Unlike many other permanent-magnet alloys, 
this material can be rolled, swaged, drawn into wire, and read- 
ily machined. Two other ductile permanent-magnet alloys 
are produced by the General Electric Company. One is an 
alloy of copper, nickel, and iron; the other is an alloy of copper, 
nickel, and cobalt. Both are ductile, malleable, machinable, 
and precipitation-hardening, and can be worked or machined 
even after hardening. Both alloys are moderately corrosion- 
resistant. 

In addition to the development of entirely new magnetic 
alloys, research on some of the slightly earlier ones brought 
to light certain characteristics which had not been observed 
before. Investigations of cold-working and heat-treating dis- 
closed that some alloys showed substantial improvement in 
their magnetic characteristics after being subjected to a strong 
magnetic field while at a high temperature. 


NICKEL-IRON-TITANIUM ALLOYS 


A series of three new alloys of nickel, iron, and titanium, 
Table 2, which might be classed as falling in the invar and 
elinvar group, was announced by the International Nickel 
Company in 1939. These alloys are divided into three groups: 
(a) the low-thermal-expansion group, (4) a high-thermal- 
expansion alloy, and (¢) the constant-modulus-of-elasticity 
group. All of these alloys are of the precipitation-hardening 


type. 


TABLE 2 COMPOSITION OF NICKEL-IRON-TITANIUM ALLOYS 
Ni Ti Cos Mo Si Al @& Fe 


Group(4) 4m 2.4 0.06 0.4 0.3 0.4 ... Remainder 
46 2.4 0.06 0.4 0.3 0.4 ... Remainder 
52 2.4 0.06 0.4 0.3 0.4 ... Remainder 
Alloy (4) 2922.40 0.06 0.4 «20.4 «28.5 ~=Remainder 
Group() 42 2.4 0.06 0.4 0.§ 0.4 §.4 Remainder 
42 2.4 0.06 0.4 0.§ 0.4 4.6 Remainder 
42 2.4 0.06 0.4 0.§ 0.4 6.3 Remainder 


The group (a) alloys have minimum coefficients of thermal 
expansion of 0.000002, 0.0000033, and 0.000005, respectively. 
Alloy (6) has a mean coefficient of thermal expansion from 
room temperature to 1000 F, of about 0.0000105 per deg F. It 
is not constant throughout the range, being somewhat lower 
at the lower temperatures and somewhat higher at the opposite 
end. The combination of these two alloys is well suited for 
use in ‘‘bimetal’’ strip. The third alloy group (¢) shows in the 
order just listed no change in modulus of elasticity with 
change in temperature, an increase in modulus of elasticity 
with increased temperature, or a decrease in modulus of elastic- 
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ity with increased temperature, according to the composition 
under consideration. 


FLAME TREATING 


Direct application of the oxyacetylene flame to provide the 
heat for softening or hardening is an old conception but it 
came into general use only within the past 10 years. One 
of the early applications was that of treating pieces that were 
too large to place in any furnace. Portable equipment was 
used, the flame being applied directly to a small area to bring it 
up to the required heat, whereupon it was quenched by use of 
water spray for hardening, or cooled slowly for softening. As 
the practice came into use, its advantages of local treating be- 
came more obvious, and it found its way into the local treat- 
ment of smaller parts also. A typical case might be cited in 
the hardening of gear teeth, while leaving the body of the gear 
untreated. Many production plants are now using more or 
less automatic equipment for flame-heating and quenching of 
such parts. Automatic equipment is also being used for ad- 
vancing the flame progressively, and the quenching spray for 
treating very large surfaces. The latest application of the 
open flame is to the descaling of large areas prior to painting of 
steel. 

(To be continued) 
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of U. S. Steel Corporation of Delaware, Pittsburgh, Pa., 1943. 

34 “‘Martempering Technique Based on Precise Control,”’ by H. J. 
Read, review of B. F. Shepherd paper, The Review, American Society for 
Metals, Nov., 1943. 

35 ‘‘Isothermal Quench Baths Applied to Commercial Practice,"* by 
H. J. Babcock, Iron Age, Feb. 4 and 10, 1944. 

36 ‘‘Interrupted Quench in Salt,"” Houghton Line No. 13, March, 
1944, E. F. Houghton Company, Philadelphia, Pa. 

37 “Improved Processing Methods Help Avoid Heat-Treating Dis- 
tortion,’’ by G. W. Birdsall, Steed, May 15, 1944, p. 86 (lists treatment 
rules for avoidance of distortion). 

38 ‘‘Martempering,’’ by B. F. Shepherd, Irom Age, Jan. 28, 1943; 
Feb. 4, 1943. 

39 ‘Final Casing of High-Speed-Steel Tools,’’ reprint from Hough- 
ton Line, July, 1943, E. F. Houghton Company, Philadelphia, Pa. 

40 ‘Planning Heat-Treatment by S-Curves,’’ by R. L. Rickett, 
Metal Progress, Jan., 1943. 

41 ‘Timed Quenching,”’ by M. L. Frey, Metal Progress, Auz., 1944. 

42 ‘‘Martempering,”’ by B. F. Shepherd, Metal Progress, Aug. 1944. 

43 ‘‘Hot Quenching and Austempering,’’ by H. J. Elmendorf, 
Metal Progress, Aug., 1944. 


COLD TREATMENT OF STEEL 


44 ‘The Cold Treatment of Certain Alloy Steels," by G. V. Luers- 
sen and O. V. Greene, Trans. American Society for Steel Treating, vol. 
19, 1932. 

45 ‘‘The Transformation of Retained Austenite in High-Speed 
Steel at Subatmospheric Temperatures,’’ by Paul Gordon and Morris 
Cohen, Trans. A.S.M., Sept., 1942. 

46 ‘‘Sub-Zero Stabilizing of Steel Gages and Parts," by H. A. 
Knight, Metals and Alloys, March, 1944, pp. 610-614. 


STEEL HARDENABILITY CALCULATED FROM COMPOSITION 


47 ‘‘Hardenability of Steel Calculated From Chemical Composi- 
tion,’ by M. A. Grossman, Trans. A.I.M.E., vol. 150, 1942, p. 227. 

48 ‘‘Hardenability of Steel Calculated From Chemical Composi- 
tion,’ digest of ref. 47, by M. A. Grossman, Metal Progress, July, 1942, 

. 80. 
: 49 ‘‘Nomogram for Calculating Hardenability,’’ by C. K. Donoho 
and W. W. McCulloch, Metal Progress, Sept., 1943, p. 440-D (nomogram 
for simplifying the calculation of hardness from composition; based 
upon Grossman methods). 

50 ‘‘How to Estimate Hardening Depth in Bars,"’ by J. L. Lamont, 
Iron Age, Oct. 4, 1943. 

51 ‘Effect of Silicon on Hardenability,”” by W. Crafts and J. L. 
Lamont, Trans. A.I.M.E., vol. 154, 1943, p. 386. 

52 ‘Effect of Sixteen Alloying Elements on Hardenability of 
Steel,"’ by I. R. Kramer, R. H. Haffner, and S. L. Tolman, Metals Tech- 
nology, Sept., 1943. 

53 ‘Effect of Some Alloying Elements on Hardenability,"’ by W. 
Crafts and J. L. Lamont, Metals Technology, Jan., 1944. 


HIGH-STRENGTH CAST IRONS AND CAST STEELS 


54 ‘Improvements in Steel Foundry Methods,’’ by G. A. Lillie- 
quist; ‘High-Strength, High-Ductility Cast Steels,"’ by C. F. Joseph; 
and ‘‘High Strength Cast Iron,"’ by G. L. Rochter, Metal Progress, April, 
1944. 

55 ‘Nickel Cast Iron Data: Section No. 1,’’ International Nickel 
Company, New York, N. Y., 1940. 
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56 ‘Molybdenum in Gray Iron: Sections II and III,"’ Climax 
Molybdenum Company, New York, N. Y., 1940. 

57 A.S.T.M. Specification A-48-41, Gray Iron Castings. 

58 A.S.T.M. Specification A-48-36, Alloy Steel Castings for Struc- 
tural Purposes, 

59 ‘Trends in Iron Foundry Metallurgy,”’ by J. S. Vanick, Meza/ 
Progress, Jan., 1944. 

60 ‘‘ Molybdenum Cast Steels,’’ Climax Molybdenum Co., New 
York, N. Y., 1940. 


LEADED STEELS 


61 ‘Character and Machine Performance of Lead-Bearing Steels, 
by F. J. Robbins, Iron Age, Nov. 17, 1938, p. 28. 

62 ‘Properties of Some Free-Machining, Lead-Bearing Steels,’’ by 
J. H. Nead, C. E. Sims, and O. E. Harder, Metals and Alloys, March and 
April, 1939. 


GRAPHITIC STEELS 


63 ‘Developments in Graphitic Steels,"’ by F. R. Bonte and Martin 
Fleischmann, Metal Progress, April, 1937. 

64 ‘‘Die Costs Cut With Graphitic Steels,"’ by F.R. Bonte, American 
Machinist, March 10, 1937. 

65 ‘‘Graphitic Steel—Its Fabrication, Heat-Treatment and Appli- 
cations to Dies and Punches,’’ by G. A. Stump and F. R. Bonte, Stee/, 
August 30, 1937. 

66 ‘‘Reducing Die Costs by Using Graphitic Steel,’ by W. G. 
Kifer, Paul Abel, and F. R. Bonte, Machinery, Oct., 1937. 

67 ‘‘Die Design,’’ by Ward Kifer, Iron Age, Jan. 9, 1941. 

68 ‘‘Graphitic Steels,’’ by F. R. Bonte, Steel, Nov. 24 and Dec. 1, 
1941. 

69 Timken Graphitic Steel Booklet, Eighth edition. 


BORON STEEL 


70 “Boron,” by T. W. Lippert, Iron Age, Nov. 19, 1942. 
71 ‘‘Report on Special Alloy Addition Agents,’’ A.I.S.I. Contribu- 
tion to Metallurgy of Steel, No. 9, Nov, 1942. 


ZIRCONIUM-BEARING AND COLUMBIUM-BEARING IRON AND STEEL 


72 *‘Effect of Molybdenum and Columbium on the Structure, Physi- 
cal Properties and Corrosion Resistance of Austenitic Stainless Steels,"’ 
by R. Franks, W. O. Binder, and C. R. Bishop; paper presented before 
American Society for Metals, Oct., 1940. 

73 ‘‘Physical Properties of High-Nitrogen Chromium and Chro- 
mium-Nickel Steels and Columbium-Bearing Chromium-Nickel Steels," 
publication of Electro Metallurgical Company, New York, N. Y., 1936. 

74 “Effects of Columbium in Chromium-Nickel Steels,’’ by F. M. 
Beckett and R. Franks, Trans. A.I.M.E., 1934. 

75 ‘‘Machinable 1.5% and 2.0% Chromium Cast Irons to Resist 
Deterioration at High Temperatures,’” by C. O. Burgess and A. E. 
Shrubsall, Technical Publication no. 42-27, American Foundrymen’s 
Association, 1942. 


NITROGEN AS AN ALLOYING ELEMENT IN STEELS 


76 ‘‘Nitrogen in Chromium Alloy Steels,"’ publication of Electro 
Metallurgical Company, New York, N. Y., 1941. 

77 “Chromium Steels of High Nitrogen Content,’ by R. Franks, 
paper presented before A.S.M., Sept.-Oct., 1935. 

78 ‘‘Nitriding Ferroalloys,’’ by R. H. Steinberg and D. Steinberg, 
Metals and Alloys, April, 1944, p. 859. 


NITRIDE CASEHARDENING OF STAINLESS STEELS 


79 ‘‘Nitriding Properties of Some Chromium and Austenitic Steels 
at a Temperature of 500° C,"’ by Jones, Iron and Steel Institute, Carnegie 
Memoirs, London, vol. 22, 1933, p. 51. 

80 ‘*Process for Surface Hardening Stainless Steels,’’ Bulletin 21, 
Drever Company, Philadelphia, Pa., 1943. - 

81 ‘‘Nitralloy and the Nitriding Process,’’ Nitralloy Corporation, 
New York, N. Y., 1943 (booklet on Nitralloy and only partly applicable 
to nitriding of other steels). 

82 ‘‘Nitriding of Austenitic Steels,"’ Metals Handbook, 1939 edition, 
p. 1072. 


SILICON IMPREGNATION OF STEEL 


83 “‘Silicon Impregnation of Iron and by H. K. Ihrig, 
Metal Progress, vol. 33, n0. 4, 1938, p. 367. 
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84 ‘‘Silicon Impregnation,"’ by H. K. Ihrig, Metals Handbook, 1939 
edition, p. 1090. 


NEW MAGNETIC ALLOYS 


85 “‘Iron-Nickel Alloys for Magnetic Purposes,’’ Nickel Alloy 
Steels Section IV, data sheet no. 2, International Nickel Company, New 
York, N. Y., April, 1939 (general data). 

86 “‘Alnico Properties and Equipment for Magnetization and 
Test,’ by B. M. Smith, General Electric Review, April, 1942. 

87 ‘Permanent Oxide Magnet and Its Characteristics,’’ Kato and 
Takei, Journal, Institute of Electrical Engineers of Japan, 1933, p. 408. 

88 ‘‘New Magnetic Materials,’’ by W. E. Ruder, Proc. Institute of 
Radio Engineers, vol. 30, Oct., 1942, p. 437 Cincludes information on 
treatments). 

89 ‘‘Silica Strip Steel,’’ E. D. Treanor, Electrical Engineering, vol. 
57, 1938, p. 622. 

90 ‘Influence of Improved Magnetic Alloys on Design Trends of 
Electrical Instruments,’’ Electrical Enginecring, March, 1944 Cincludes 
tables of properties of new alloys). 


NICKEL-IRON-TITANIUM ALLOYS 


91 os Hardening Alloys of Nickel and [ron-Nickel- 
Titanium,”’ by N. B. Pilling and A. M. Talbot, American Society for 
Metals, Symposium on Age Hardening of Metals, 1939, pp. 231-257. 


FLAME TREATING 


92 ‘Surface Hardening With the Oxy-Acetylene Flame,"’ by A. K. 
Seemann, Metal Progress, Sept., 1937. 

93 ‘‘Oxy-Acetylene Surface Hardening,” by A. K. Seeman, 
CHANICAL ENGINEERING, Vol. 60, July, 1938. 

94 ‘‘The Oxy-Acetylene Handbook,"’ chapt. 33, published by 
Linde Air Products Company, New York, N. Y., 1943. 

95 ‘‘Flame-Treating,’’ by J. H. Zimmerman, The Welding Journal, 
February, 1940. 

96 ‘‘Flame Hardening Standardization,’’ by A. L. Hartley, Irom 
Age, Oct. 17, 24, 31, Nov. 7, 14, 1940. 

97 ‘*Putting Flame Hardening to Work,’’ by G. T. Williams, 
Metal Progress, March, 1944. 

98 ‘‘Practical Application of Flame Hardening,”’ by A. L. Hartley, 
MECHANICAL ENGINEERING, VOI. 64, 1942, pp. 531-540. 


They Help to Make Engineer Officers 


(Continued from page 100) 


valuable contribution to the supply of technically trained 
young officers for this war. 

In 1938 the Council of the Institution, appreciating the part 
which mechanical engineers would have to play in rearma- 
ment, decided to investigate the extent to which its members 
were equipped to serve the country in rearmament and in the 
event of war. They therefore formed a register classifying the 
experience and attainments of its members which was to be at 
the service of the Government. The importance of the pos- 
sibilities presented by such a register was immediately appre- 
ciated by the Ministry of Labor who, using it as a model, de- 
cided to register the whole of the engineers and scientists of 
professional grade in the country. 

From the earliest days of the war, mechanical engineers 
were ‘“‘reserved,”” their employment and movements being 
under the control and direction of the Ministry of Labor and the 
Ministries concerned with production of war material and 
fighting services. Consequently, almost the whole of the 
membership of the Institution has been, and is, engaged in 
war activities under the direction of the appropriate Govern- 
ment authority, either in the fighting services, or in the pro- 
duction, research, and development organizations which serve 
the fighting forces. 

While the majority of the war work of the members of the 
Institution is in either industry concerned with war material, 
or in Government Departments concerned with war mate- 
rial, over 3000 members are serving in the engineering sections 
of the fighting services in the Army, Navy, or Air Force. 
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Trends in the Use of 


WELDED MACHINERY PARTS 


By EDWARD J. CHARLTON 


ASSISTANT TO PRESIDENT, LUKENWELD, INC., COATESVILLE, PA. 


HIS discussion of trends in the use of welded machinery 

parts will be limited to components fabricated from low- 

carbon hot-rolled steel and its related alloys. The topic is 
timely, for the use of welded machinery parts is about to enter 
what is perhaps the most important stage in its growth. Asa 
broad and fundamental trend, this use over a period of roughly 
15 years since its inception has gained the status of general 
acceptance for welded machinery parts. 

If it can be said that the utilization of this new type of con- 
struction has aided our war effort, we can be thankful that 
service records in many prior applications proved the effective- 
ness of weldments. Not only have these records served to prove 
the adequ. cy and engineering value of welded machinery parts 
but also from these service records in diverse fields, certain con- 
victions or assumptions in design philosophy have been sub- 
stantiated, particularly under operating conditions embracing 
fatigue and impact. 

One weldery alone, dating from 1930, has produced or col- 
laborated in the design of welded-steel machinery parts for 
nearly 700 different users in 15 industries. These parts have 
gone into service in 28 states as well as in foreign lands. 

The basic impetus behind this general acceptance’can be ac- 
counted for by economic and engineering considerations. 

An additional impetus during the war years has been an ab- 
normal urge to acquire necessary parts by any means, as quickly 
as possible, with the result, that many times, normal economic 
justification must have been nonexistent. Doubtless the spread 
in use of fabricated parts has been accelerated simply because 
trial samples or educational designs embodied them. During 
the war period, great quantities of duplicate weldments have 
been fabricated while under normal conditions the investment 
necessary for plants, tooling, and other equipment to produce 
these parts might have awaited economic justification. 


WELDERIES HAVE DEVELOPED INDUSTRIALLY 


As a result, we will enter the postwar period with existing 
welderies taking definite forms as industrial units scattered 
throughout the nation, with many of them devoted exclusively 
to production of machinery parts. Already some have de- 
veloped as subsidiaries supplying parts to plants producing 
finished machinery. Others are an outgrowth of plants previ- 
ously engaged in quite different types of fabrication. Still a 
third group has specialized solely in the production of welded 
machinery parts. Such growth and development is in contrast 
to that of the foundry industry. 

It is impossible to discuss this subject of welded parts prac- 
tically, without contrasting its aspects often with those of the 
foundry industry, because structural parts of machinery tradi- 
tionally have been castings. However, no implication is 
intended in this paper that competition between the foundry 
and the weldery should exist. 

Drawing a comparison with the foundry industry, we see the 
use of cast iron growing steadily in step with the progressive 
mechanization of industry. Cast steel entered the field as a 
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material vastly superior in its physical properties to any the 
existing iron. The steel foundry clearly is a child of necessity. 

By contrast, the use of welded parts was inaugurated with 
no clear-cut apparent general necessity. Traditional media for 
producing structural mechanical parts did exist. Hence rela- 
tively fine lines of distinction from standpoints of economics 
and engineering had to be developed. These distinctions 
were established on the design philosophy of full utilization of 
the superior properties of rolled steel, with the result that an 
engineering service has developed of necessity as a part of this 
new industry. 

That future trends in the use of welded machinery parts will 
be based on well-equipped existing welderies is a foregone 
conclusion, and they will compete by every legitimate means to 
maintain themselves. Wartime production will affect these 
trends by providing broad statistical service records which 
have been made under most drastic conditions imaginable. 
Basic cost data will be available in addition to existing experi- 
ence in design, methods, and quantity tooling. This accelerated 
development can be compared with prewar conditions, when 
contracts covered small quantities. In those years, the com- 
plete exploitation of the process by production tooling was not 
justified. 

On the other hand, undoubtedly much misuse of weldments 
has resulted because of war necessity. Instances of their applica- 
tion because of scarcity of other materials must exist. Criteria 
established by battle damage possibly have introduced the use 
of weldments in applications not justified commercially. In- 
evitably with respect to such applications the trend will be 
toward reversion to the use of castings. 

Without doubt, certain changes in design criteria are due, 
for weldments have been applied to machines, the over-all de- 
sign of which was frozen for one reason or another. Possible 
superior advantages have been submerged in such applications. 
Unless the machines are redesigned to realize the full value of 
welded construction, reversion might occur. 


. 


BASIC REASONS FOR TRENDS 


Several basic reasons for normal trends in the use of welded 
parts apply to the selection of any engineering material, and 
they reflect either economic or engineering concepts or a com- 
bination of the two. These reasons are comparative first cost, 
predictability, strength characteristics, need for greater rigidity, 
weight reduction, wearability, operating efficiency, and natural 
adaptability. 

These factors determine the selection of a material or process, 
and usually one of them dominates, with the other as lesser in- 
fluences. 

Cost Is Fundamental. 
our list of reasons. 

If the design is adequate, if it is economical, if possible indi- 
rect economies have been considered in cost comparisons, if the 
specifications are clear and conclusive, this fundamental reason 
loses its engineering significance. It becomes purely an eco- 
nomic consideration and a function of the Purchasing Depart- 
ment. 

Predictability Is Insurance. The second of our reasons is pre- 


Comparative initial cost is the first on 
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FIG. 1 HOWSING FOR 255-TON JOGGLING PRESS USED FOR CRIMPING 
EDGES OF PLATES 


(This housing measures 10 ft 8 in. long by 4 ft 8 in. wide by 11 ft 6 in. 
high and weighs 33,040 Ib.) 


FIG. 3 HIGH-SPEED BLOWER FAN, COMPOSED OF CENTRAL FORGING 
WITH FORGED VANES WELDED TO IT 
(These fans operate at 5000 rpm and are tested at 7500.) 


dictability. This can be a matter of insurance as in the open- 
side press frame, Fig. 1. This weldment replaced a fractured 
cast frame in an existing press which had been in operation for 
a relatively short time. It was installed several years prior to 
the war. 

Such insurance is an economic reason justifying the use of a 
new type of structure. If the first cost of the weldment ex- 
ceeded that of the casting, the premium can be considered as 
that on an insurance policy against failure. Machining, in- 
stallation, and loss of production while the replacement was 
being built also are cost factors. An obvious trend exists here 
since weldments are being widely used in such heavy machinery. 

Another item involving predictability is rejection or scrap- 
page. Fig. 2 shows a gear housing which has been produced by 
the hundreds. It is hard to conceive that its first cost could 


FIG. 2 GEAR HOUSING, A WELDMENT WHICH [S PRODUCED 
BY THE HUNDREDS 


(The weldment is justified because of its higher degree of predictabili 
or its reduction in repair time, over former type of L socrmacurrey| 


FIG. 4 END PORTION OF ROTARY MIXING UNIT IN A CHEMICAL 
PROCESS, WHICH IS IN CONTINUAL OPERATION 


(The central, or hub section, and the rim are of cast steel. Rest of con- 
struction is steel plate. Head is 9 ft 81/2 in. OD, weighs about 6000 Ib.) 


compete with that of a casting. The use of this weldment 
stems from the alleged expenditure of an average of 75 hr for 
repair on each such casting. This may seem an exaggeration, 
but on the other hand, it may not since magnaflux was used as 
an inspection method on both casting and weldment. At any 
rate, the user of this part apparently feels that a weldment is 
justified because of its higher degree of predictability. 

The weldery cannot be held responsible for ‘‘stealing’’ this 
item from the steel foundry since the user was about to substi- 
tute bronze when the weldment entered the picture. 

A report on the repair time states that the alleged 75 hr previ- 
ously necessary have been reduced to 1 or 2 hr on the weldment, 

Another element, relatively unimportant in predictability. 
is that on large pieces, less metal need be removed in machining. 


110 MECHANICAL ENGINEERING 

atte! 
limi 
cons 

app. 

f 

Stru 

tow 

defi 
tura 
N 
proj 
fror 
Sive 
Care 

tren 
mu: 
Ma 
by. 
clas 

the: 
wei 
T 


Fespruary, 1945 


The author has observed */,-in. to 1-in. stock being machined 
from steel castings of large dimensions. Yet weldments of such 
size can be produced with an allowance of 3/s in. 

All these factors involving predictability in the trend of weld- 
ment use have only economic significance. 

A factor of engineering significance is consistent predictability 
required by severe operating conditions. The high-speed 
blower fan, Fig. 3, is composed of a central forging with drop- 
forged vanes welded to it. These fans, operating at 5000 rpm 
and tested at 7500, were used for several years prior to the war. 

Obviously, the inherent soundness of the forged and welded 
steel is considered to constitute insurance against failure which 
would be very serious at the speeds indicated. 

Comparative Strength Characteristics. The third reason behind 
the trends which we are discussing is the comparative strength 
characteristics of competing materials. 

Fig. 4 shows the end portion of a rotary mixing unit, many of 
which are in operation in a chemical process. The original de- 
sign used steel castings and properly so, for at that time weld- 
ments as machinery parts did not warrant consideration since 
too little was known about their design. The castings failed 
consecutively following a limited service life. Repairs were 
attempted unsuccessfully so that replacement became a some- 
what normal procedure. The difficulties of shape and size 
limitations apparently were such that a steel casting of designed 
strength was not possible. 

Finally, attempting to avoid continual replacements, the user 
considered a weldment. The piece shown is the result which 
has now become standard in this application. The original 
installation has been in service for more than 5 years and no re- 
placements have been necessary. No change in the mechanical 
design was needed; the weldment simply replaces the casting 
within the size and clearance limitations imposed. 

A substantial part of the welded structure remains a steel 
casting. Castings were used in the design where economical, 
as well as to obtain flowing contour inherent in a casting at 
points where such is desirable. 

We have here a profound difference in the concept of applying 
castings. The castings used in this part are of such size and 
shape as to be desirable and readily produced in the foundry. 
This is in contrast to the difficult production features of the 
entire piece as a single casting. 

Two things are apparent here in connection with comparative 
strength characteristics:. (1) steel plate has been substituted in 
the large flat expanses involved, and (2) the concept of welding 
has permitted the elimination of the fundamentally weak 
points. The piece is broken into small components of predicta- 
ble strength; integrated with welds of predictable strength. 

In such a mechanical part, a comparison of physical properties 
applicable to static loading conditions is not adequate. Repeti- 
tive and reversed loading occurs, and the endurance limit of the 
structure becomes the controlling criterion. There is a trend 
toward making the endurance limit and impact resistance 
definitely specified properties of materials to be used in the struc- 
tural parts of machines. 

Much has yet to be established by research, regarding such 
properties. Our knowledge regarding phenomena resulting 
from multiaxial stresses is limited also. However, the progres- 
sive accumulation of such knowledge will promote meticulous 
care in design and production so that present-day castings or 
weldments will seem crude in shape and quality by comparison. 

Maximum Rigidity Considered. The fourth reason behind the 
trends in the use of weldments is maximum rigidity, and this 
must be considered within definite weight and space limitatioas. 
Maximum rigidity so limited obviously can be realized only 
by disposing material with the highest possible modulus of 
elasticity in the most effective manner. Expressed simply, 
there is no question but that an iron casting is more rigid if it 
weighs enough or is sufficiently larger in cross section. 

The foregoing remarks may seem elementary, but they are 


FIG, § KNIFE BEAM OF WELDED STEEL, WHICH MOVES AT HIGH 
SPEED IN A RECIPROCATING MOTION 


(It is about 7 ft long with a cross section approximating 8 X 9 in., 
and with walls °/,. in. thick.) 


FIG. 6 CONVENTIONAL BED FOR A MACHINE ASSEMBLY 


(The primary members of underside stiffener diagonals are closed box 
sections.) 


made because the repeated assertion in the early days of welded 
steel, that cast iron is stiffer, is still heard occasionally. 

The welded part, shown in Fig. 5, was redesigned into welded 
steel many yearsago. Itisabout7 ft long with an approximate 
cross section of 8 X 9 in. In welded steel its walls are 3/16 
in. thick. Clearly with such thinness it is lighter in weight 
than any design possible as a casting. Its function demands 
maximum rigidity, but minimum weight is desirable also. It 
moves at high speed in a reciprocating motion. 

Fulfillment to a higher degree of the necessities just mentioned 
was provided by the weldment, and greater operating efficiency 
resulted. 

Fig. 6 is a conventional bed for a machine assembly. Since 
its over-all depth is limited, the user sought maximum rigidity 
within this restriction. The maximum is provided therefore 
within the extent of our knowledge of materials by steel dis- 
posed in an effective manner. The stiffeners on its under side are 
diagonal, and the primary members are closed box sections. 
The thickness of metal is dictated only by design considerations. 

Weight Reduction. Our fifth reason in the selection of a struc- 
tural part is weight reduction. This reason has established to 
a great degree the trend in the use of weldments. Weight is a 
watchword in transportation equipment with current emphasis 
on increased speed, safety, and operating efficiency. 

The item shown in Fig. 7 is typical of many relatively un- 
important or prosaic fittings applied on the decks of maritime 
vessels ofalltypes. Traditionally, they were castings of greater 
over-all weight. If they can be produced as castings at equal 
weight they will revert ultimately if prices are competitive. 

Of the two items shown in Figs. 8 and 9, the one in Fig. 8 is 
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FIG. 7 MOORING BITTS USED FOR MARITIME PURPOSES FIG. 8 SECOND-REDUCTION GEAR BLANK FABRICATED BY WELDING 


(The parts were pressed and the pipe assembled and welded to the tops (This gear blank weighs 25,000 Ib, measures 12 ft 111/, in.OD, and has 
and the bases. ) 3 ft 43/, in. face.) 


FIG. 9 UPPER CASE FOR HOUSING SPEED-REDUCING GEARS FIG. 10 FRAME FOR EIGHT-CYLINDER ENGINE 


(Of all-welded steel construction, weighs 42,000 Ib and is 18 ft 6 in. (This frame measures 6 ft 10 in. long by 2 ft 7 in. wide by 2 ft high and 
wide by 8 ft 8 in. long by 7 ft 10°/i6 in. high.) weighs approximately 2065 lb.) 


FIG. 11 WELDED STEEL TRUCK FRAME WEIGHING 3950 LB FIG. 12 WELDED STEEL ENGINE USED ON A RAILROAD 


(The over-all dimensions of the frame are 15 ft long by 7 ft 6 in. wide by scr Viaiaampunceriee seed ‘ 
2 ft 3 in. high.) . (The completed engine bed, weighing 3 tons, supports 30 tons of load.) 
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FIG. 13 RIDING RING FOR USE ON ROTARY KILN 
(Ring measures 12 ft OD by 10 ft 8 in. ID by 8 in. thick and weighs 12 


tons. ) 


a gear blank, the other in Fig. 9, a housing of the same mecha- 
nism, both of which came into being in the search for minimum 
weight. They were used first as structural parts of marine 
drives on naval vessels in the days when ‘“‘treaty limits’’ were 
the design basis for the Navy’s ships. Such items replace cast- 
ings of relatively enormous weight. 

Apparently they show marked superiority in resisting the 
abnormal loads imposed by the explosive forces of battle dam- 
age, but they are also used extensively in cargo vessels. 

Weight reduction dictates the engineering selection of con- 
struction for the Diesel-engine frame shown in Fig. 10. This 
frame is more complicated than it appears. Much of it is com- 
posed of metal */;,in. thick, and such thin sections throughout 
its structure connect with much heavier sections in a somewhat 
abrupt manner. There are labyrinths in its shape involving 
many small enclosed pockets. Clearly, it would be difficult, if 
not impossible, to use any other known form of construction 
with less weight. 

Thousands of these frames have been produced without ques- 
tion of predictability or design hazard. They are neither 
scrapped in production nor are they replaced due to service 
failure. 

Another major form of transportation involving minimum 
weight in equipment is the railroad. Fig. 11 shows a car-truck 
frame fabricated mainly of hot-rolled plate */s in. and 1/¢ in. 
thick, respectively, with a few steel castings included. The 
user feels that 30 per cent has been saved in the weight of this 
frame. 

Fig. 12 is a much publicized and ancient item of welded con- 
struction in railroad service. It is the entire foundation, 25 ft 
long, 10 ft wide, with the greater part of its structure 1/, in. 
thick, of the front end of the “‘Zephyr’’ type high-speed light- 
weight trains. 

It is inconceivable that such a structure in one piece could be 
obtained by any other known method at equal or less weight. 

Wearability. Wearability, the sixth point mentioned as es- 


FIG. 14. CLOSE-UP OF RIDING RING IN USE AS A ‘'TIRE’’ ON KILN, 
SHOWING ROLLERS ON WHICH RING RIDES 


FIG. 15 WELDED STEEL DRIER CYLINDER, DESIGNED TO OPERATE 
AT 100 PsI OF STEAM 
(Of double-shell type, it is 5 ft OD and has a 4-ft face; it weighs 4665 lb.) 


tablishing trends in the use of weldments, is typified by the part 


shown in Fig. 13. It isa plate 8 in. thick, 23 in. wide, weigh- 
ing 12 tons, formed in the bending rolls to a 12-ft circle and butt- 
welded. After finishing, these weldments are used as “‘riding 
rings’’ on rotary kilns. Wear naturally.controls their service 
life, but they do not wear out as quickly as those previously 
used. 
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FIG. 16 TWO OF THREE WELDED STEEL GIRDER BEAMS, ONE TOP 
AND ONE BOTTOM, FOR USE IN CONSTRUCTION OF STRONG-BACK 
BENDING ROLL, SHOWN IN FIG. 17 
(In foreground is bottom girder 49 ft 8/2 in. long by 5 ft 8*/, in. high by 
2 ft 6 in. wide, weighing 57,980 lb. The top girder, in background, is 
40 ft 8 in. long by 6 fc */, in. high by 2 ft 6 in. wide, weighing 56,480 Ib.) 


FIG. 17 sTRONG-BACK BENDING ROLL USING THREE GIRDER BEAMS 
OF WELDED CONSTRUCTION, WITH A SCREWDOWN CAPACITY OF 
2,400,000 LB 


Increased Operating Efficiency. The seventh reason is increased 
operating efficiency of the machine in which the parts are used. 

The drier roll, shown in Fig. 15, is an important advance in 
the use of welded machinery parts. It is a steam-heated drier 
used in the paper, printing, drug, and textile industries. Tradi- 
tionally of cast iron, at least 250 welded steel driers are now in 
use, some of them for more than 10 years. They are lighter in 
weight than castings, but this is not usually a prime considera- 
tion. In one application steam consumption was reduced 
approximately 40 per cent, and yet production was increased. 
The thickness of the outer shell on the drier shown is approxi- 
mately '/2in. The drier operates under a steam pressure of 100 
psi. The replaced iron drier, with much thicker shell, carried 
20 psi of steam. 

In one application, the weldment directly replaces a cast-iron 
drier in a paper machine which was long in operation. Pro- 
duction was increased to a large extent because the initial drying 
capacity of the machine controlled its productivity. Since the 
installation of the weldment, another part of the machine has 
become the bottleneck. 

Natural Adaptability. The final item establishing trends is 
natural adaptability, that is, the suitability of a welded struc- 
ture to design requirements. In the foreground of Fig. 16 is a 
typical example of a beam weighing approximately 30 tons. 
Roughly it is 50 ft long and 6 ft high with flanges 5 in. thick, 
and web plates 7/s in. thick. 

It seems obvious that this form of construction is most suita- 
ble for parts of this nature. Clearly, riveted construction 
would not be more adaptable or economical. It is not likely 
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that castings in either steel or iron would be more economical. 
Fig. 17 shows this beaminuse. The machine is a huge bending 
roll for the forming of large heavy plates. 


ELEMENTARY FACTORS 


In most applications the fundamentals of selection apply in 
combination. The foregoing eight examples are intended to 
illustrate the predominance of the reason under which each was 
described. Many of the examples and much of this discussion 
are well known, possibly obsolete, information. The intention 
is not to add to fundamental knowledge in this discussion, but 
to pause at this point of impending industrial change and re- 
view these elementary factors behind the trends. 

Developments induced by wartime considerations have been 
avoided deliberately in the examples cited. The prosaic ex- 
amples that we have shown were selected to illustrate the varied 
reasons for the current trends in the use of weldments, and to 
show the breadth and depth of their application in many indus- 
tries. 


ENGINEERING IS BASIC FUNDAMENTAL 


Certain engineering fundamentals underlie the use of any 
type of construction or material. The basic fundamental be- 
hind the trends in the use of weldments is the engineering 
utilization of rolled steel. 

Such utilization may involve simple supports, such as those 
in Fig. 18, or it may involve a relatively complex structure, such 
as shown in Fig. 19. 

Early weldments were considered practically as riveted struc- 
tures. It was assumed that a welded joint was simply a joint. 
A pure butt weld was considered a hazard and structures were 
designed to avoid them. 

Electrodes, equipment, and technique have developed pro- 


FiG. 19 CRANKCASE FRAME FOR 16-CYLINDER ENGINE 


(This frame measures 11 ft 6/3 in. long by 2 ft 11 in. wide by 3 ft 7!/, in. 
high, and weighs 8800 lb.) 
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gressively, so that today a properly executed welded joint need 
not be regarded as a joint. A wide background of operating 
history substantiates this, for it is a recognized fundamental 
that a weldment when completed is not a number of separate 
components joined together, but a single homogencous piece of 
steel. 

The material, of course, must be weldable. 

Many types of carbon steel and its alloys are readily welded, 
but some require special care, for instance, involving preheating. 

Field welding, or structural repair, must be taken into account 
in the selection of steel. Perhaps design loads are based on 
physicals dependent on special heat-treatment. It is practically 
impossible so to treat the weldment in the field. Possibly the 
steel is not weldable at low temperature. Ordinarily these can 
be said to be considerations of little importance. They do ap- 
ply in the selection of materials, for instance, in railroad service. 
In wrecks of minor nature, structural parts must be readily re- 
paired either by rewelding or straightening. 

This is an instance of the type of consideration in selecting 
materials for weldments; many others exist. 


DESIGN CRITERIA ALSO FUNDAMENTAL 


The second fundamental is that of design criteria. Naturally, 
the first of these is the type of service required of the structural 
part. The question of service requirements has been detailed 
in the eight basic reasons which we have illustrated. However, 
we have an interesting specific example which involves many 
implications with regard to service requirements as a basic 
criterion of design. 

Several years ago a submarine was commissioned powered by 
Diesel engines, the frames of which were of welded steel, simi- 
lar to the one shown in Fig. 19. This vessel completed roughly 
10,000 hr on these engines in normal service, and from any stand- 
point the design of the engine frame had been proved satisfac- 
tory. Many hundreds of similar frames are in constant service 
today. 

This particular submarine, however, has an interesting history 
from the engineering standpoint. It is understood that she was 
depth-charged many times, on two occasions so drastical]ly that 
she was blown to the surface. Ultimately, the ship arrived on 
the West Coast with known fractures in the engine frames. 
Some repairs were executed at that time, and she was then 
brought to the East Coast under her own power for general over- 
hauling. 

The engines were dismantled completely, permitting detailed 
inspection, with the result that the engine frames were re- 
placed, since many more fractures were discovered. To broaden 
the knowledge of design criteria, one of these fractured frames 
was returned to the fabricator for carefulinvestigation. Loca- 
tion, type, and possible causes of the fractures were studied and 
all surface cracks and every inch of weld metal were examined 
carefully. 

Exactly 126 separate fractures were found (undoubtedly all 
occurred sometime during combat o¢ shortly thereafter, since 
they were noticed while the ship was still at sea) nevertheless 
the ship traveled several thousand miles, of necessity, follow- 
ing their discovery. 

With reference to type and location, the cracks can be sepa- 
tated into a few categories. Some of them started at stress 
taisers due to machined contours, others at contours about open- 
ings. The profoundly interesting finding is that no failure 
started in the welds, or parent metal, of primary load-carrying 
members. Some of these members have rwo or more butt 
welds within their length. They are dynamically loaded in 
tension. 

Some failures started in welds of secondary members, welds 
that were deliberately designed as simple fillets with internal 
fissures remaining. It was assumed that the stress in them was 
of a type or direction that would make such joints adequate, 
and they are adequate for normal operation. 
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FIG. 20 OUTLINES OF PRIMARY PORTION OF ENGINE FRAME SHOWN 
IN FIG. 19, ILLUSTRATING CONTOURS AS WELL AS POSITIONS AND 
TYPES OF ‘WELDS 


FIG. 21 PRODUCTION STAGES OF A WELDMENT COMPONENT 


(At the left is initial billet; next, rough shape rolled from billet; third, 
further shaping by flame-cutting; fourth, shape, rough-machined to 
required dimensions.) 


Certain conclusions can be drawn reasonably from this service 
history: 

One is that design criteria for normal operation are much dif- 
ferent from those required for battle action, if the structural 
parts of the power plant are expected to survive the hull or other 
parts of the vessel. 

Another conclusion is that a welded machinery part most defi- 
nitely can be designed to withstand unusual and indeterminate 
stresses. Those members and joints intended to carry maximum 
normal stress survived the drastic shocks perfectly. 

Some of the fractures starting at other points crossed over 
welds in primary members which substantiates the conclusion 
that a welded joint can be so designed and executed that it 
need not be regarded as such. Otherwise it would be expected 
that the fracture would follow such a weld once it found it. 

Finally, the frame was sufficiently rigid and structurally 
stable so that the severe shocks experienced still did not affect 
the operation of the engines. They brought the ship home! 


METAL MUST BE DISPOSED PROPERLY 


If properties of the material are to be utilized efficiently, the 
metal throughout the structure must be disposed properly. 
Where minimum weight or maximum rigidity are of primary 
importance, metal must be disposed so that design loads are 
carried with the most uniform stress throughout or with the 
maximum moment of inertia possible. 

In Fig.20(A) is anoutline of the primary portion of the engine 
frame just discussed. With regard to the disposition of metal, 
note the contours and the position of the welds. The frame 
could have been designed and built as shown at (B) and, asa 
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matter of fact, many are so designed initially. Undoubtedly 
some have gone into service so designed at such points. 

It is reasonable to assume that even though they survive nor- 
mal service, abnormal service of drastic nature will cause failure. 
At any rate, it is our conviction that such designs are utterly 
unpredictable and survive by good luck. This conviction is 
supported logically bytheassumption illustrated in (C)where the 
same outline is shown as though it were a single piece of metal— 
which it is. 

The internal voids shown exist to some degree unless the 
welds are made properly. Welds at such points in such a de- 
sign are hard to make, and their X-ray inspection is difficult 
also. 

If the section illustrated in (C) were cast, it is a safeassumption 
that it would not be accepted with the fissures shown, yet many 
times such internal voids are designed into weldments. 

Another point ‘concerning proper disposition of metal is ex- 
ternal contour. Flowing contours are natural to castings, 
the necessity being imposed by foundry requirements. They are 
necessary for another reason, too, in the structures of the type 
which we are discussing, because they provide relatively even 
stress levels; cither designed or unpredictable. This logically 
is an absolute requirement for minimum weight and maximum 
serviceability. 

Such design criteria cost money and there seems to be a natural 
tendency to just ‘‘weld’’ and hope for the best. Service records, 
however, substantiate our convictions on this score. 

What is the economic comparison between first cost and mini- 
mum weight or predictable serviceability if these two things are 
definitely required? 

Fig. 21 shows the production stages of the component noted 
in the center of the left view in Fig. 20 (A). 

On the left is the initial billet. Next we have the shape 
rolled from this billet. Following this, the part is further 
shaped to the desired contour by flame-cutting on a multiple- 


FIG. 22 TYPICAL SUBASSEMBLY, WITH WELDING COMPLETED AS 
SHOWN, ACCESSIBLE FROM THE STANDPOINT OF WELDING AND 
INSPECTION 


FIG. 23 FRAME FOR ENGINE, IN WHICH TYPICAL SIDE-PLATE 


ASSEMBLY, SHOWN IN FIG. 22, Is USED 


FIG. 24 WELDED STEEL FRAME FOR HYDRAULIC PRESS OF 2000 
TONS CAPACITY 


(The frame consists of two steel plates formed in U-shape and joined by 
butt welding.) 


FIG. 25 ONE OF TWO HALVES WHICH WERE BOLTED TOGETHER TO 
FORM A COMPLETE THROAT RING FOR A TURBINE UNIT AT A LARGE 
DAM 


(The throat ring measures 27 ft 6'/2 in. OD by 23 ft 0.694 in. ID by 22 
ft at top by 7 ft 115/s in. high and weighs 66,960 Ib.) 


torch machine. Finally, the piece is rough-machined to re- 
quired dimensions. Welding kerfs are provided in the same 
machining operation. 


WELDING CONDITIONS AS A DESIGN CRITERION 


Another typical criterion is the welding conditions imposed 
by the design. Full-strength welds must be accessible so that 
they can be executed properly. Too, they must be designed so 
that they can be inspected readily. The first question here for 
the designer is the quality of weld required. 

Fig. 22 shows a typical subassembly as an example, with the 
welding completed as shown, accessible from the standpoint of 
both welding and inspection. Shrinkage and warpage have 
been eliminated as effects on the final assembly and the other 
portion of the final structure. This is due mainly to the free- 
dom in design that two-dimensional plates allow for almost 
any conceivable size. Welding has been carried out under 
most accessible conditions. The work has been inspected and 
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riG. 26 HALF OF A FLANGED STEEL HEAD IS USED TO PROVIDE 
VERTICAL WALLS AND ROUNDED CORNERS OF MAIN PORTION OF 
THIS WELDMENT 
(It is part of upper housing for a ship turbine.) 


FIG. 27 COMPONENT PART OF REAR-AXLE HOUSING SHOWN IN 


FIG. 28 


FG. 28 REAR-AXLE HOUSING 6 FT 8 IN. OVER-ALL WEIGHING 250 
LB, USING THE PART SHOWN IN FIG. 27 


controlled separately from the standpoint of shrinkage or 
warpage. 

Fig. 23 shows the subassembly, Fig. 22, in its final position 
with the joining welds between this subassembly and the re- 
mainder of the structure executed through the openings. 


TRENDS IN TYPES OF COMPONENTS 


Definite trends emerge in the type and form of components 
being used in weldments. These trends are established natu- 
tally by economy and inherent design freedom. 

It is quite evident from the examples given that hot-rolled 
plate is the predominant component. Undoubtedly this is due 
Mainly to the freedom in design that two-dimensional plates 
allow, for almost any conceivable size or shape can be designed 
using plate as the basic component. 

Judicious use of other types of components in combination 
with plate provides added freedom and economy. The various 


methods of shaping or forming plate are utilized for the same 
Teasons. 


The most widely used plate component is, of course, the 
flame-cut shape. 

Bent plates, typified by those shown in Fig. 24, are used to 
advantage in many applications. The stiffening side members 
of this hydraulic-press frame are of plate formed on the press 
brake. Their use in this typical instance reduces the welding 
required, provides initial stiffness or stability in the component, 
and adds to the appearance of the weldment. 

The primary member of this frame is composed of two plates 
formed on the bending rolls and butt-welded. 

The utilization of plate components formed on the bending 
roll is exemplified also by the huge weldment, Fig. 25, which is 
part of a hydroelectric installation. 

Hot-flanged or ‘‘spun’’ heads often are used to advantage as 
components. In the weldment, shown in Fig. 26, one head is 
halved to provide the vertical walls and rounded corners of the 
main portion of this structure. Welding is simplified, and bet- 
ter appearance results. With the advent of quantity require- 
ments, there is a trend toward the ust of hot pressings or 
stampings, as shown in Fig. 27. This one is approximately 53 
X 10 X 6 in. of 7/;6-in. thickness. Two such pressings form 
the major portion of the housing illustrated in Fig. 28. 

Designs based on quantity production include to advantage 
drop-forged components. Those on the left in Fig. 29 are 
typical of the thousands which have been used in weldments. 
They provide freedom of shape and eminent predictability 
where necessary and forging-die cost becomes insignificant in 
such quantity applications. The forged and machined com- 
ponent on the right forms the hub of the large gear blank in Fig. 
8. 

Fig. 30 is an interesting specialized use of a drop-forged com- 
ponent, consisting of several small forgings which are flash- 
welded together. Design freedom in shaping for minimum 
weight and maximum predictability results. 


Castings are utilized in a similar manner in Fig. 31. Eight 


29 DROP-FORGED COMPONENTS, TYPICAL OF THOUSANDS 
WHICH HAVE BEEN USED IN WELDMENTS 


. 30 DROP-FORGED SECTIONS WHICH WERE FLASH-WELDED AS 
SHOWN TO FORM A COMPONENT OF A WELDMENT 
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small, hence more predictable, steel castings are flash-welded 
together to provide this component. 

Hundreds of tons of steel castings, as shown in Fig. 32, are 
used as components in machinery weldments and this use has 
opened a completely new market for steel castings as well as 
forgings. Generally, such components are used in parts of such 
size or nature as to be prohibitive or impossible as one-piece 
steel castings or forgings. 

Fig. 32 shows a typical cast-steel component. Clearly this 
portion of the weldment would be more costly in plate, but 
properly specified and controlled steel castings are eminently 
satisfactory. 

Fig. 33 is the weldment in which the previously shown cast- 
ingisused. Six such castings or larger ones are used in this one 
piece. 

There is a tendency to utilize standard structural rolled shapes 
in machinery weldments although their value as components is 
questionable in many instances. This is logical when it is re- 
membered that available rolled shapes were evolved for an 
utterly different purpose. Hence their use in machinery parts 
often seems a makeshift. 

Fig. 34 is a typical elementary comparison. The original 
design, utilizing I-beams and angles, is shown on the left with 
the redesign adopted on the right. Welding is reduced, lateral 
stability is increased, and the appearance is improved. Also, 
abrupt projections are eliminated, fitting and welding are 
simplified, and the transverse member is more effective at equal 
weight. 

It is possible that shape mills will evolve new sections as 
required tonnage develops, and if so, the shapes will be designed 
to suit this new function. 

The author's company operates a small tonnage mill which 
provides rough shapes such as these shown in Fig. 35, solely for 


FIG. 31 EIGHT SMALL STEEL CASTINGS ARE FLASH-WELDED TO 
PROVIDE THIS COMPONENT 


FIG. 32 COMPONENT OF MACHINERY WELDMENT 


(Such components are used in weldments of such size or nature as to be 
prohibitive, or impossible, as one-piece steel castings or forgings.) 


FIG. 33 WELDMENT IN WHICH CASTING SHOWN IN FIG. 32 1s USED 


FIG. 35 ROUGH SHAPES SUCH AS THESE ARE ROLLED FOR WELD- 
MENTS 
(Added freedom results.) 


weldments. Roll cost is low but this is essential to the rela- 

tively small tonnages required. Asa result surface finish is not 

equal to that of the usual shape in quality but the product is 

well suited to its use. 

This mill has provided us with added design freedom and 
gives us such components, which formerly were machined from 
solid slabs. 


TYPICAL «DETAR - 


WELDED MACHINERY PART 
USING STANDARD ROLLED SHAPES 


MACHINERY-PARTS WELDING SPECIFICATIONS 
REDESIGN NEED TO BE DEVELOPED 
USING FORMED PLATE 


Finally, we have the important subject of specifications. No 
well-defined trend has as yet developed in the specification of 
FIG. 34 ELEMENTARY COMPARISON SHOWING ORIGINAL DESIGN welded machinery parts; at least, none that the author has 
UTILIZING I-BEAMS AND ANGLES, ON LEFT, AND SIMPLIFIED observed, except that progress has been made in nomenclature. 

REDES.GN ON RIGHT (Continued on page 129) 
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REPLICA METHOD for EVALUATING 
Finish of a METAL SURFACE 


By HARRY K. HERSCHMAN 


METALLURGIST, NATIONAL BUREAU OF STANDARDS, UNITED STATES DEPARTMENT OF COMMERCE, WASHINGTON, D. C. 


INTRODUCTION 


URING the past decade, great advances have been made 
D in the art of finishing surfaces mechanically, espe- 
cially of metal objects. Ina large measure, this can be 
attributed to studies in which hitherto unknown correlations 
of mechanical and physical properties of metals, with the char- 
acter of their surfaces, were revealed. Despite this progress 
and the development of means for closely controlling the type 
and degree of finish, the modes of specifying and designating 
them with particularity have not been developed sufficiently 
to be universally acceptable to industry. The importance of 
such specifications may be gleaned from the extensive study 
and discussion of this subject since 1930, by Sectional Com- 
mittee (B46) for the standardization of classification and desig- 
nation of surface quality (1),! sponsored by The American 
Society of Mechanical Engineers and the Society of Auto- 
motive Engineers under authorization of the American Stand- 
ards Association. This subject has also constituted a major 
phase of a broad investigation of surface finish reported by the 
Institution of Production Engineers (2), (England). 

Two essentials for the specification of a surface finish are (a) 
the qualitative factors, such as distribution and orientation of 
surface irregularities and defects, and (b) the quantitative as- 
pects, which are concerned with the exact depths and spacings 
of surface irregularities, as well as with the trueness of the 
surface. Way (3) has described the principal qualitative and 
quantitative methods for studying surface finish. In addition, 
he has summarized their salient features, limitations, and dis- 
advantages. 

Any device for evaluating surface finish to be acceptable to 
industry must perform accurately and rapidly, be reasonable 
in cost, and yield reproducible results. Because of the wide- 
spread interest and importance of this subject, the National 
Bureau of Standards has investigated the application of nearly 
transparent surface replicas for evaluating surface finish. This 
study has resulted in the development of a method for evaluat- 
ing the finish of a surface through the medium of a properly 
prepared replica of such surface. It is believed that this method 
offers considerable promise in connection with specifications 
and standards for surface finish. 


APPARATUS AND METHOD OF PROCEDURE 


This method of surface analysis is based upon a rapid and 
accurate procedure for preparing a nearly transparent facsimile 
of the surface to be evaluated. The fidelity of reproduction 
of minute surface characteristics in replicas, consisting of a 
thin film of a suitable plastic, is attested by the fact that such 
replicas are used in the study of metal microstructures at high 
magnifications with the electron microscope (4, 5). 

The plastic replica of a surface may be produced by different 
Means. In this study it was prepared by applying a suitable 
solvent to the metal surface, following which a strip of clear 
plastic film was pressed on. The solvent softened the side of 
the film adjacent to the surface being examined and permitted 
it to flow and conform under pressure to the minute surface 


‘Numbers in parentheses refer to the Bibliography at the end of the 
Paper. 
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irregularities. The film dried in about 1 min and then was 
stripped readily from the surface. This general procedure for 
producing replicas of surfaces was brought to the attention 
of the author by R. D. McDill (6). 

In the present study, the solvent used was composed of 80 
per cent toluene and 20 pes cent acetone. The plastic was a 
preformed film of ethyl] cellulose, 0.005 in. thick X 1.5 in. wide. 
In some experiments, an oil-soluble dye was added to the sol- 
vent to develop greater detail of the surface serrations (7). 
The dyes used were National ‘‘Nigrosene B’’ (black) and Na- 
tional ‘‘Oil Red O.”’ The film was pressed on by rolling with a 
special roller of pliable rubber. Characteristic details of repli- 
cas produced in this manner are illustrated in Fig. 1. 

Examination of these replicas showed, as may be expected, 
that the degree of transparency decreased with increased rough- 
ness of the original surface. However, of greater significance 
was the fact that the rougher the metal surface, the more 
pronounced became the variations in the geometry of the 


FIG. 1 MICROGRAPHS OBTAINED FROM PLASTIC REPLICAS 


(A, Finely ground surface; and B, coarse-shapered surface, photo- 
gtaphed with transmitted light; 100.) 
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reproduced pattern. This fact led to the development of an 
apparatus for evaluating surface roughness, based upon the de- 
gree of variation of the geometric characteristics in a nearly 
transparent replica. 

The apparatus is illustrated in Fig. 2. Basically its operation 
consists in passing a restricted beam of light from light source A 
through an oscillating test replica F; thence onto a photoelec- 
triccell D, thus causing a pulsating current from the 90-volt bat- 
tery G to pass through a resistance E connected in series with 
cell D. The voltage drop across resistance E is measured 
with an alternating-current electric voltmeter, Fig. 3. The 
light striking the cell causes a photoemission of electrons 
from the cell cathode to the plate, thereby closing the circuit 
and permitting the current to flow through the system, which 
is diagrammatically illustrated in Fig. 3. If the intensity of 
the light striking the cell does not vary, a constant direct cur- 
rent will flow in the circuit, which will not register on the 
alternating-current voltmeter. However, the light trans- 
mitted through the oscillating replica is of variable intensity, 
because of differences in the geometric characteristics of the 
replica from area to area scanned by the beam, as illustrated in 
Fig. 4. 

These fluctuations of intensity of the transmitted light cause 
a corresponding variation of electron transmission, which 
produces a pulsating voltage. Since resistance E is constant, 
the voltage drop is a measure of the current passing through 
resistance E. This current, which is related to the degree of 
variation of the intensity of light passing through the moving 
replica, increases as the variations of the geometric characteris- 
tics of the different areas of the replica become more pro- 
nounced, or in other words as the degree of roughness of the 
reproduced surface increases. It is by reason of this correla- 
tion that the roughness of a surface may be evaluated by the 
““replica’’ method described. The voltage readings may be 
calibrated in terms of profile “‘peak-to-valley’’ values of the 
surfaces, determined with the microscope on the original 
specimens, Fig. 7. 


THE 
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A diagrammatic sketch of the device, illustrating details of 
the electric circuit, is shown in Fig. 3. Since the magnitude 
of the current passing through the circuit is very small and the 
electronic voltmeter is extremely sensitive, precautions were 
taken to shield out extraneous currents. This was accom. 
plishedby enclosing the apparatus within the properly grounded 
wire screen H, illustrated in Fig. 2. 

The area of the-replica covered by the scanning beam for a 
single setting is controlled by two factors, (4) the condensing 
lens B (Fig. 2), and (6) the total length of travel of the replica F 
(Fig. 2). The lens limits the width of the beam at the area of 
contact with the replica. The length of the area covered by 
this image during a test is regulated by the setting of the ec- 
centrig ad lever L (Fig. 2). The shorter the focal length of 
lens B, the narrower the image. A 16-mm lens, found most 
suitable for the tests reported in this paper, produced a rec- 
tangular image about 0.2 in. wide X 0.01 in. high in one case, 
and 0.2 in. wide X 0.004 in. high in the second case (Fig. 7). 
The eccentric and lever were adjusted to permit a */¢in. length 
of travel of the replica. Thus the dimensions of the area 
covered for a single test setting were about */15 in. XK 3/4 in, 
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DIAGRAMMATIC SKETCH OF “REPLICA SURFACE ANALYZER 


FIG. 3} DIAGRAM SHOWING DETAILS OF ELECTRIC CIRCUIT OF 
““REPLICA’’ SURFACE ANALYZER DEVELOPED AT THE NATIONAL 
BUREAU OF STANDARDS 


CRotating drum K may be substituted for vertically actuated frame C to 
accommodate extra-long replicas. ) 
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FIG. + DIAGRAMMATIC SKETCH ILLUSTRATING AN EXAMPLE OF 
MANNER IN WHICH CHANGES OCCUR IN INTENSITY OF LIGHT 
TRANSMITTED THROUGH A MOVING REPLICA 


_A-B represents a section of a replica of a surface finish showing the 

profile contour. The number and nature of irregularities included 

within limits of beam in positions I [sections 1, 2, 3, and 4], and Il 

(sections 1, 2, 3, 4, and 5], respectively, differ, and therefore the 

transmitted light reaching a fixed area,such as the slit of a photo- 
electric cell, will differ in the two cases.) 
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(4) Each value is the average of 50 to 60 determinations made on 3 
sections of each specimen. 
(b) Diaphragm B consisted of an aligament of 10 holes, each about 
0.05 in. diameter, with centers spaced approximately 0.12 in. apart. 
FIG. 5 CHARACTERISTIC APPEARANCES OF SURFACES OF TEST SPECI- 
MENS, PHOTOGRAPHED BY REFLECTED LIGHT DIRECTLY FROM 
SPECIMENS; X 1 


In cases which require the analysis of exceptionally long sur- 
faces, the rotating frame K (Fig. 3) could be used for support- 
ing the replica. 

Two factors which influence the sensitivity of the test are the 
dimensions of the slit in the shield over the photoelectric cell D 
Fig. 3), and those of the diaphragm (not illustrated) inserted 
between light source A and lens B (Fig. 2) to restrict the verti- 
cal dimension (height) of the beam of light projected through 
lens B. The optimum height of the light beam and of the slit 
in the cell shield is influenced by several factors such as inten- 
sity of light source, the type of diaphragm used, etc. In the 
Present study, the slit in the shield of the photocell was ap- 
proximately 0.25 in. long X 0.03 in. wide. The diaphragms 
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used are illustrated in Fig. 7. The height of the beam as re- 
vealed by the image formed on the test replica was about 0.01 
in. 

Although the rate of oscillating the test replica influenced the 
current flow and therefore the reading on the meter, the rate 
was not critical. Thus the maximum reading for each of the 
tests made was obtained within the limits of 200 to 300 oscilla- 
tions per min. 


EXPERIMENTAL OBSERVATIONS AND DISCUSSION 


In order to ascertain the practicability of the replica method 
for surface analysis, five specimens, shown in Fig. 5, which 
differed among themselves significantly in their surface rough- 
ness, were prepared. The characteristic contour of the profile 
for each specimen is shown in Fig. 6. Surface facsimilies 
made from each of these specimens, using both clear and dyed 
solvents, were submitted to test on the ‘‘replica’’ surface ana- 
lyzer, Fig. 2. 

Replicas containing dye have the advantage of revealing 
somewhat greater details of the metal surfaces than did the 
color-free replicas. However, the results which were ob- 
tained on the surface analyzer from duplicate replicas with- 
out dye additions of the same surface were distinctly more 
reproducible. 

Typical results obtained on duplicate replicas, prepared 
without the use of dye, are shown in Table 1. Because of this 
greater reproducibility, the replica surface evaluations given 
in this paper are confined to those obtained with facsimiles pre- 
pared without dye. Nevertheless, the use of dyes for this pur- 
pose appears to have merit and warrants further study. 


TABLE 1. RESULTS ON DUPLICATE REPLICAS 
Reading on replica 


Replica analyzer millivolts 
Type finish number X 107! 

1A 63 
Moderately coarse-shapered finish {24 62 

3A 65 

I 9.6 
Finely ground finish {2 9.8 

3 10.0 


The tests of the replica surface analyzer were made with two 
types of diaphragms for restricting the beam of light, Fig. 3. 
One (A in Fig. 7) was of the conventional slit type, the slit 
opening being 0.02 in. wide. The openings in the other 
diaphragm (B in Fig. 7) consisted of ten aligned holes, each 
about 0.05 in. diam, with centers spaced about 0112 in. 
apart. 

Fig. 7 (curve 2) shows the correlation of the average profile 
(peak-to-valley) depth of the surface serrations, expressed in 
microinches, with the values of surface finish determined by 
the replica method, expressed in millivolts. Each profile 
value determined with the microscope and plotted in curve 2 
is the average of 50 to 60 determinations made at different 
positions on three sections of a specimen. Curves 1 and 3 
show the relation of the replica surface evaluations for the five 
test specimens (Fig. 5), to the root-mean-square values of the 
surfaces of these specimens, as determined by the profilometer 
method. Curves 1 and 3 show that the rate of change of the 
values secured on the replica surface analyzer for the same 
differences in surface roughness was greater with diaphragm B 
than with A. 

The curves in Fig. 7 indicate that the replica method of sur- 
face analysis is especially sensitive to small changes in surface 
roughness for the finer grades of finish. It is within this range 
that many of the conventional means for evaluating surface 
finish are not sufficiently sensitive. 

The results reported should be considered as being strictly 
applicable to surface markings which are approximately uni- 
directional. Further work is planned to ascertain the effect of 
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orientation of surface markings on the evaluation of surface 
finish by the replica method. 

Although the apparatus shown in Fig. 2 is relatively 
crude, it yielded very promising results. Even more promis- 
ing results appear probable with the incorporation of certain 
other known types of slits, light sources, and means for 
scanning the film with the light beam. None of these was 
immediately available for the present study. The development 
of a suitable technique for using dyes in preparing these repli- 
cas may aid in further increasing the sensitivity of this method 
of surface analysis. 

Some of the salient features of the replica method of surface 


Polished surface 

B_ Lapped surface 

Fine-ground surface 

D_ Fine-shapered surface 
E  Coarse-shapered surface 


FIG. 6 MICROGRAPHS OF SECTIONS OF TEST SPECIMEN, SHOWING 
CONTOUR OF FROFILE INDICATED BY TRACE X-Y, OF SURFACE OF EACH 


(The edges were preserved by electroplating with about 0.0002 in. cop- 
per and about 0.002 in. nickel. Etched with 4 per cent picric-acid solu- 
tion [in alcohol]; 1500.) 
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REPLICA SURFACE ANALYZER EVALUATIONS MILLIVOLTS x 10" 


Curve 1 Replica versus profile evaluation [rms], approximately 0.02- 
in-wide slit diaphragm used on “‘replica’’ surface analyzer. 

Curve 2. Replica versus profile “sealenealleg” measurements, deter- 
mined with microscope. 

Curve 3 Same as 1, except diaphragm had alignment of 10 holes, each 
about 0.05 in. diam with centers spaced approximately 0.12 


in. apart. 


FIG. 7 CURVES SHOWING RELATIONSHIP OF REPLICA SURFACE 

ANALYZER EVALUATIONS TO PROFILE PEAK-TO-VALLEY MEAS- 

UREMENTS, DETERMINED WITH THE MICROSCOPE, AND PROFILE 
EVALUATIONS EXPRESSED AS ROOT-MEAN-SQUARE VALUES 


analysis are (4) easy maintenance of a permanent record of a 
surface finish; (4) rapid average evaluation of a considerable 
length and width of surface at one setting; (¢) simplicity of 
operation; (d) absence of the personal factor; (¢) preservation 
of a surface, even for soft materials such as lead or tin-base 
bearing metals; and (f) availability of the method, since the 
replica may be prepared in one locality and transported to the 
location of the analyzer. This procedure might also prove 
useful in evaluating surfaces not readily accessible with present 
available means for surface analysis. There are indications 
that the method described also may be applicable for evaluat- 
ing corrosion-pitting of metals. 


SUMMARY 


A new method for evaluating surface roughness is described 
which involves the use of rapidly produced plastic replicas of 
variable transparency. Evaluations of surface finish made by 
this method on five specimens which differed significantly in 
degrees of finish were correlated with profile values of these 
surfaces determined by (a) the profilometer method (as root- 
mean-square values), and (4) the microscope on cross sections 
(peak-to-valley values). These data show that this replica 
method is especially sensitive for the evaluation of surfaces 
having high degrees of finish. 
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Some Engzneereng Propertzes of 
NICKEL and HIGH-NICKEL ALLOYS 


By B. B. BETTY! anp W. A. MUDGE? 


INTRODUCTION 


[ss industrial importance of nickel is greater than is 
suggested by its ninth-place ranking in the world’s 
consumption of metals. The pure metal is invaluable for 
catalysts, hot cathodes in radio tubes, storage batteries, chemi- 
cal processing equipment, and protective decorative purposes. 
As an alloying element, nickel enhances the useful character- 
istics of many times its own weight of steels and nonferrous 
alloys. Nearly 2300 compositions that contain one or more 
per cent are known and used (1). The immediate restriction 
of the industrial use of nickel because of its indispensability 
for military purposes evidenced its strategic value. 

The purpose of this article is to summarize the principal 
properties of approximately a score of important wrought and 
cast nickel materials which contain more than 50 per cent of 
nickel and which have been used extensively for power equip- 
ment, petroleum, laundry, food service, household equipment, 
pickling, roofing, and paper and pulp industries because of their 
excellent strength and corrosion-resisting characteristics. 
Some approved and economical methods for the construction 
of special equipment are described briefly. References, where 
detailed information is available, have been added. 


MATERIALS 


The materials are classified in six groups on the basis of 
chemical composition. Seven of the alloys‘ can be age-hard- 
ened by suitable thermal treatment; the others have a solid- 
solution structure and can be hardened only by cold-working. 

‘1 Nickel: 99.4 to 95.2 per cent nickel and a maximum of 
4.5 per cent manganese. 

2 Nickel-copper: Approximately two-thirds nickel and 
one-third copper. 

3 Nickel-silicon: Nickel 85 and silicon 10 per cent (cast 
only). 

4 Nickel-chromium-iron: Nickel 78.5 to 60, chromium 
13 to 18, and iron 6 to 24 per cent. 

5 Nickel-molybdenum-iron: Nickel 60 to 53, molybdenum 
18 to 32, and iron 6 to 22 per cent. 

6 Nickel-chromium-molybdenum-iron: Nickel 60 to 51, 
chromium 17 to 22, molybdenum 5 to 19, and iron 6 to 8 per 
cent. 

Nominal chemical compositions are given in Table 1. Availa- 
ble forms and mechanical properties of the wrought materials 
are summarized in Table 2, and similar data for the cast mate- 
tials are included in Table 3. The effect of stress equalizing 
upon a cold-drawn Monel rod is shown in Fig. 1. 

The materials have good strength and toughness and high 
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Nickel, ‘‘K’’ Monel, Monel, and ‘‘S" (trade 
marks of The International Nickel Co., Inc.), and ‘‘Hastelloy’’ A, 
““Hastelloy’’ B, and ‘‘Hastelloy’’ C (trade marks of Haynes Stellite Co.). 

Contributed by the Metals Engineering Division and presented at 
the Annual Meeting, New York, N. Y., Nov. 27—Dec. 1, 1944, of Tug 
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FIG. 1 EFFECT OF A 3-HR STRESS-EQUALIZING ANNEAL UPON THE 
MECHANICAL PROPERTIES OF A 1/o-IN. COLD-DRAWN MONEL ROD 
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FIG. 2 DIRECTIONAL TENSILE AND IMPACT PROPERTIES OF A 
LARGE HIGH-STRENGTH MONEL FORGING 


ratios of strength to ductility in all conditions of mechanical 
and thermal treatments. 


DIRECTIONAL TENSILE PROPERTIES OF FORGED MONEL 


Directional tensile and impact properties determined® in a 


5 Standard A.S.T.M. specimens used. 
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Nickel 


Nickel 99.4 


“L” Nickel 99.4 0.1 0.15 0.2 0.05 0.02” 


“D" Nickel 95.2 


80 Nickel- Bal. 
20 chromium (22) 


15 chromium (22) 


Norges: * Includes a sma 


“Z" Nickel 98.0 


Illium G (23) 58.0 6.0 6.0 1.25 0.65 22.0 6.0 0.02 eg 


Hastelloy (24) 57.0 20.0 2.0 1.0 20.0 0.15 


Hastelloy 6.0 1.0 1.0 30.0 0.15 
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TABLE 1 NOMINAL CHEMICAL COMPOSITION AND USES 


Man- Chro- Molyb- Other 
;* Copper, Iron, ganese, Silicon, mium, denum, Carbon, elements, 


Material percent percent percent percent percent percent percent percent percent Uses 


: ( Strength; resistance to 
0.15 0.2 0.05 corrosion and oxida- 
tion. 
{ Severe cold - working; 
| containers for fused 
oxidizing salts; labo- 
| ratory crucibles and 
combustion boats. 


{ Age-hardenable; high 
strength; springs. 
Resistance to sulphidiz- 
ing atmospheres; spark 
plugs. 


0.05 0.15 4-5 0.05 


Monel 67.0 30.0 1.4 1.0 0.15 ... Strength; resistance to 


corrosion. 


Monel 67.0 30.0 0.05 0.035 Free-machining. 


Sulphur 
( Age-hardenable; _non- 


Monel 66.0 29.0 0.9 0.85 1.0 0.15 2.75 Magnetic; high 
| 


Aluminum strength; springs. 


““*KR" Monel 66.0 29.0 0.9 0.85 1.0 0.3 Age-hardenable; _free- 


Aluminum machining. 


Monel 65.0 29.5 1.5 0.9 3.0 0.3 High hardness. 


| Age-hardenable; resist- 


Monel 63.0 30.0 2.0 0.9 4.0 0.1 ... amce to galling and 


erosion. 
Resistance to oxidation; 
0.5 2.2-2..0° 1.25 20.0 ... 4 electrical heating 
units. 
Strength; resistance to 


Inconel 78.5 0.2 6.5 0.25 0.25 14.0 vs 0.08 eset } corrosion and oxida- 


< 

tion; springs; heat- 
\ ‘treating equipment. 
( Strength; resistance to 


60 Nickel- 62-54 Bal. ¥.0°1.5 12-16 0.06-1.0 oxidation; heat-treat- 


ing equipment 
{ Strength; resistance to 
corrosion in nitric and 
\ in sulphuric acids. 
Age-hardenable; 
strength; resistance to 
corrosion hydro- 
chloric and in sul- 
phuric acids. 
Age-hardenable; _resist- 
| ance to corrosion in 
boiling hydrochloric 
acid and in wet hy- 
drogen-chloride gas. 
Age-hardenable; __resist- 


Hastelloy “C’'(24) §5.0 6.0 1.0 1.0 15.0 17.0 0.15 5-0 ance tO corrosion in 


Tungsten strong oxidizing acids. 


Hastelloy (24) 85.0 3.0 1.0 10.0 eek est 1.0 Resistance to corrosion 


Aluminum in sulphuric acid. 


ll amount of cobalt. ® Maximum. ¢ Depending upon use. 


TABLE 3 MECHANICAL PROPERTIES AND PHYSICAL CONSTANTS OF CAST MATERIALS 


Material 
Nickel 
Monel 
Monel 
Monel 


Inconel 

60 Nickel-15 chromium 
Hastelloy ‘‘A"’ 
Hastelloy 

Hastelloy 

Hastelloy 

Ilium G 


Norte: * Rockwell C. 


Mechanical Physical constants-— 


Yield Izod Thermal Modulus 
strength, Tensile Elongation impact Melting conductivity, of 
0.2% offset, strength, in 2 in., Hardness strength, Specific point, Btu/sq ft/ elasticity, 
10 psi 10° * psi per cent Brinell ft-lb gravity F hr/F/in. psi 
20-30 45-60 30-15 80-125 90-75 8.34 2540-2600 410 22.5 
32.§-40 65-90 45-25 125-150 80-65 8.63 2400-2450 180 18.5 
45-75 go-115 20-10 175-250 45735 8.48 2350-2400 180 20.0 
80-115 110-145 4-1 275-375 9-1 8.36 2300-2350 180 
30-45 70-95 30-10 160-190 85-70 8.3 2500-2550 22:7 
40-60 60-70 170-210 8.3-8. 2450-2550 95-100 30-31 
43-45 69-78 12-8 155-200 35-25 8.8 2370-2425 116 27.0 
55757 75-82 9-6 190-230 16-11 9.2 2410-2460 78 30.8 
45-48 72-80 15-10 17§-215 14-9 8.9 320-2380 87 28.5 
36-41 36-41 ° 55-554 re 7.8 030-2050 145 28.9 
50-63 60-73 9-574 160-210 8.31 37 Sas 30 
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forged Monel rod, 95/s in. diameter X 22 ft long X 6000 Ib, are 
in Fig. 2 
evys shown in Fig. 2. ial 
th factors in longi- 
3s ~~ The curve shows practically equal streng Ductility is less, 
ae i tudinal, midway, and transverse sections. 
Hy 8.5% but ample, in the transverse direction. 
2 COMPRESSIVE PROPERTIES 
‘3 ge Table 4 summarizes the compressive properties® of six 
se S a2 nickel materials (2). Compressive loads which — 
i astic 
i 3 ~ deformation up to the capacity of the testing mac led sare 
g 000 psi of original area). The test specimens “barrele 
8 f 20 per cent in area and de- 
‘igh 3S to finish with average increases of 20 p 
3 Eyes i ses of 15 per cent in length. Stress-strain curves showe 
diz- 8 : adual deviations fro 
ot = % reliably true elastic properties and no gr 
the original. 
on 
Qad 
wr 

These data were determined along with the compressive 

= properties (2). The tension impact tests gave clean fractures 
in every case and permitted accurate of 
8 S ‘35 ion of In torsion impact, fractures occu 

and reduction of area. 
free- only with the age-hardened ‘‘K’’ Monel and ‘‘Z’’ nickel 

: mens; attempts to produce fractures in these alloys and in the 

~ eo others in the hot-rolled and cold-drawn conditions, by reduc- 
po ° Gr & ing the minimum area 75 per cent, were not successful pati 

an Ve 

rion; =% ft-lb depending upon the condition of the : 

~ : - ith a te 
cing n d having values of 180 ft w 
was outstanding, 
€¢ to zZ : Z strength of 99,900 psi and 143 ft-lb with a tensile strength of 
heat- AE D TEMPERATURES 
MECHANICAL PROPERTIES AT ELEVATED TE} 
5 nce to 
Nickel can contribute increased strength fhe 

| oxidation at elevated temperatures to both nonfe 
se e 58 = 2 ferrous alloys and is especially useful in the latter because it 
and 5 duces austenitic structure which is associated with 

Ss Ma. latively high tempera- 
larly at relative y hig 

high creep strength, particula ly ‘ 
igh 4 3 a aS tures. Resistance to oxidation is measured in terms of freedo 
gs ties used for evaluating the limiting temperatures 
q for useful service are (1) short-time, 
ce a properties, (2) hot-bend tests, (3) creep strength, 8 d 
‘lori : th, (5) endurance limit at elevate 
d (6) hot hardness. 
temperatures, an ; 
as. a oak ong oa s section of a material is reduced rapidly by oxida 
yf = a” 3 im : ing, high strength alone is of little value; 
lin igh streng > 
a ie 5 ea a tion and scaling, hig ired load nor withstand fatigue, 
acids. = Oe material cannot support the requited 10a 
Q Table 5 summarizes creep,’ endurance 
impact? data for annealed Inconel (3). 
N n 
RES 
MECHANICAL PROPERTIES AT SUBZERO TEMP 
Pee A recent summary (4) of nickel, Monel, ‘‘K’’ Monel, 
lus ai - ture is lowered; elongation increases to a lesser extent, a” 
‘ity “- appreciable change in reduction of area. Data 
psi AAR AA & given in Table 6. 
5 SE OOmm 999 & - andard pro- 
<< < < < < < 2 3 Determined in triplicate, to the A.S.T.M. standard p 
f ingle, typical melts. 
cedure, from single, ty tandard 
Effect of Temperature on the Properties of 
i n i 
ameter X 16-in-long specimen with a reduced sectio 
45% 282). were heated properly to the desired temperature, ‘Li 
from the furnace, and placed in position for impact by 
2 229 hammer. 
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@ Proof stress. 


» All cold-drawn rods were given a 525 F, low-temperature, stress-equalizing treatment after cold-drawing. 
¢ Three hr at 1450 F followed by furnace-cooling. 


Condition 


Hot-rolled. . 
Cold-drawn’.. 


Cold-drawn, annealede. . 


Hot-rolled.. 
Cold-drawn’.. 


Cold-drawn, annealed¢. . 


Hot-rolled.. 


Hot-rolled, age-hardened. 


Cold-drawn.. 


Cold-drawn, age-hardened. ed 


Hot-rolled. . 
Cold-drawn’.. 


Cold-drawn, annealed¢. . 


Hot-rolled. . 
Cold-drawn?.. 


Cold-drawn, annealed:.. 


Hot-rolled.. 


Hot-rolled, age-hardened.. 


Cold-drawn.. 


TABLE 4 COMPRESSIVE PROPERTIES 


——Compression—— Tension 
Yield Yield Yield Yield 
strength,® strength, strength,* strength, Reduc- 
0.01% 0.20% 0.01% 0.20% Tensile Elongation tion Hardness 
offset, offset, offset, offset, strength, in2in., ofarea, Brinell, 
10 *psi 10 psi 10 *psi 10 *psi 10 *psi percent percent 3000kg 
33 38 37 41 84 39-5 67.5 145 
58 81 75 87 97 27.0 66.5 200 
1g 28 28 33 78 44.0 66.0 125 
26 34 33 36 76 39-5 69.0 120 
51 66 62 74 83 28.0 66.5 180 
23 26 25 28 73 44.5 70.0 II5 
34 40 41 47 100 42.5 63.5 165 
96 121 96 III 151 30.0 44.5 300 
55 76 72 85 106 26.5 205 
102 121 103 120 158 22.0 37-5 330 
31 42 38 47 gI 42.0 66.0 160 
go 105 99 113 122 19.0 61.5 210 
23 28 29 33 93 42.0 68.0 135 
19 23 20 24 71 44.5 63.0 105 
45 58 56 62 87 33-0 72.0 175 
17 26 21 27 73 46.0 79-5 110 
40 44 32 40-5 195 
126 148 120 138 177 16.0 22.0 355 
67 103 83 107 132 26.5 51.5 245 
140 166 134 157 188 14.5 19.0 365 


Cold-drawn, age-hardened. 


CONEL 


TABLE 5 SOME HIGH-TEMPERATURE PROPERTIES OF IN- 


Fatigue 


strength for 


cyclesof Charpy 
Creep strength for second- completely impact 
ary creep rate of 1.0% clon- reversed strength, 
gation per 10,000 hr, psi __ stress, psi ft-lb 
—Condition 
Hot-rolled Annealed? Annealed Annealed 
51500 180 
47500 187 
38000 160 
$500 30000 160 
4000 
3000 15500 154 
2.000 
1500 10000 
1100 
640 


Nots: * —310 F 


Condition 


Annealed... 


Hot-rolled.......... 


Hot-rolled....... 


Cold-drawn, 50% reduction... . 


Norss: * Two hr at 2000 F followed by quenching in water. ° By 
extrapolation. 


TABLE 6 MECHANICAL PROPERTIES AT LOW TEMPERATURES 


Freedom from low-temperature brittleness is indicated by 
impact strength. The Charpy data given in this table show 
that the high-nickel materials exhibit no appreciable loss in 
impact strength even though the tensile strength increases con- 
siderably. 

Fatigue strength and modulus of elasticity of Monel in- 
crease at subzero temperatures; the coefficient of thermal ex- 
pansion of annealed, wrought Monel decreases slightly with de- 
crease in temperature. 


MAGNETIC PROPERTIES 


The effect of some additive elements upon the Curie point 
of nickel is shown in Fig.3. Table 7 summarizes the important 
magnetic properties of eight of the commercial high-nickel 
materials of nominal chemical composition. 

All specimens for magnetic testing were produced approxi- 
mately 1/s-in. diameter oversize, machined to size, and flash- 
pickled in order to eliminate any ‘‘skin effect’’ and contamina- 
tion with iron from the machining tool. The same specimens 


Yield Charpy 
strength, Tensile Elongation Reduction impact 
Temperature, 0.2% offset, strength, in 2 in., of area, strength, 

F psi psi per cent per cent ft-lb 
67000 g2000 31.0 216 
—297 g15§0o 128250 - 44.5 71.8 216 
—423 96400 142000 38.5 61.0 xe 

70 31300 78650 51.5 75-0 216 
49500 115250 49-5 73-9 212° 

7o 2.4600 65600 195 
2.7500 76400 a 236 
—292 28000 98000 
—310 103000 51.0 227 

70 87000 42.5 71.9 213 
116750 51.0 169 

70 145000 10.0 35.1 69 
182000 10.0 49-5 61 
Room 125900 157300 33.5 37-4 
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TABLE 7 MAGNETIC PROPERTIES 
Induction, 


kilogauss at 
H = 200 0ersteds 


Tensile before 
strength, determination ——————Curie temperature, F, for permeability of ——— 
Material Condition psi _ of Curie point 1.01 1.02 1.05 1.1 2 
Soft and age-hardened®............... 1§1000 1.0018 —153 —I172 —202 
Monel. ....) Cold-drawn 20% and age-hardened.... 186500 1.0019 —128 —183 —210 
Cold-drawn 50% and age-hardened.... 198000 1.0019 —128 —I§1 —153 —183 —210 
“KR” Monel....) Soft and age-hardened”............... 129§00 1.0020 —I21 —157 —181 —208 
Cold-drawn 11§000 1.0012 Below—125 
Cold-drawn 25% and age-hardened.... 155000 1.0021 —117 S52 —179 —189 
129000 1.0079 — 44 — 94 —139 
Cold-drawn 1§0§00 1.0072 — 44 — 94 —148 
Cold-drawn 50% and stress-equalized*. 154000 1.0071 — 15 —139 —193 a 
1.0056 — 27 — 69 — 92 —I01 —137 


Norges: * Quenched in water following 45 min at 1550F. 


> 16 hr at 1080F, furnace-cooled to 800 F at 15 deg F per hr and air-cooled. 


* Quenched in water following 2 hr at 1750F. 
4 12 hr at 525 F and air-cooled. 


TABLE 8 ELECTRICAL PROPERTIES 


Electrical resistiv- Temperature Maximum 


ity,roomtem- coefficient operating 
perature of temperature 
Mi- _ electrical in air 
Ohms per crohms, resistivity, (sulphur-free) 
Material cir mil fe cm* F(68-212F) F 

57 9.5 0.0024 1g00° 
94.5 1§.7 0.002 
110 18.3 0.002 1650 
290 48.2 0.0011 1000? 
350 .§8.3 0.0001 
80 Nickel-20 (chro- 

650 108 0.000049 2100 
590 2000°% 
60 Nickel-15 chro- 

(42)......... 675 112 ©.0000106 1700 
Illium G (23)......... 735 
Hastelloy ‘‘A’’ (24)... 760 126.7 
Hastelloy (24)... 813 
Hastelloy (24)... 800 
Hastelloy (24)... 680 


Note: * Not recommended for use as an electrical heating material. 


were used for the determination of permeability and subse- 
quently for the Curie point. 

The permeability data were determined with a permeameter, 
constructed similarly to the Fahy Simplex permeameter de- 
scribed in the Bureau of Standards Circular C-415, checked 
subsequently at the Bureau of Standards, and found to agree 
within experimental error.” A magnetizing force of H = 200 
oersteds was used. 

The Curie points were determined!! by cooling 0.5-in-diame- 
ter X 3-in-long specimens in liquid air and then inserting 
them into a suitable pickup tube which had been cooled pre- 
viously by a dummy specimen. Simultaneous readings were 
made of the specimen temperature and the induced voltage as 
the temperature rose. The external field oscillated between 
plus and minus 100 oersteds. Corrections were made for de- 
Magnetization resulting from the short specimen which re- 


Private communications from Dr. John -A. Bennett, Bureau of 
Standards, Washington, D. C., and C. G. Bieber, Huntington Works, 
The International Nickel Co., Inc., Huntington, W. Va. 

‘l Unpublished results of E. M. Wise and T. E. Skinner, The Inter- 
national Nickel Co., Inc., New York 5, N. Y. 


duced the field in the specimen by the relation H = 100-K(B-H). 
The demagnetization factor K for the size of specimen used 
was 0.032 and becomes appreciable at the higher permeabili- 
ties. 

Curie points for permeabilities from 1.01 to 2 are reported in 
Table 7, since in some applications a value of 1.02 maximum 
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Per Cent by Weight of Addition 


FIG. 3. EFFECT OF SPECIFIC SINGLE ALLOYING ADDITIONS ON THE 
CURIE POINT OF NICKEL (25) 


is required while, in other applications, alloys having a value 
as high as 2 or 5 may be sufficiently nonmagnetic to be useful. 
Measurements of permeability, at H = 200 oersteds, after 
determinations of the Curie points showed no change in values 
due to the severe cooling. 

The permeabilities of “‘K’’ Monel and ‘*KR’’ Monel are not 
affected by cold-working or by age-hardening. On the basis of 
# = 1.02 maximum (air), these age-hardened alloys can be used 
safely down to —150 F. The permeability of Inconel varies 
with cold work and thermal treatment; a useful value for com- 
mercial work, uw = 1.02 maximum, is —40 F. Cast nickel is 
quite strongly magnetic and cast Monel is weakly magnetic. 
The two silicon-Monel alloys, ‘‘H’’ Monel and **S’’ Monel, and 
Inconel are substantially nonmagnetic. 
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FIG. 4 INCREASE IN HARDNESS OF VARIOUS METALS AND ALLOYS 
WITH COLD-WORKING 


ELECTRICAL PROPERTIES 


Values for resistivity and temperature coefficients are given in 
Table 8. 

The 80-20 and the 60-15 type nickel-chromium alloys are 
the only materials included in this summary which have been 
developed particularly to give optimum life as an electrical 
heating unit at high temperatures and are recommended for the 
purpose; the maximum operating temperatures are 2100 F 
and 1700 F, respectively.” 

The chemical composition of Inconel is not controlled within 
sufficiently close limits for the purpose, and the Illium and 
Hastelloy alloys oxidize too rapidly at the service temperatures. 


SPRINGS 


A series of tests (5) with Monel, ‘‘K’’ Monel, ‘‘Z’’ Nickel, 
and Inconel was made at 300 to 700 F to determine the stresses 
required to produce relaxations, or load losses, of 2, 4, and 6 
per cent in coiled springs. 

The performance of Inconel springs is outstanding, particu- 
larly at 500 to 700 F, when designed for average or slightly 
lower stresses, depending on the service conditions. With 
conservative stresses and low number of oscillations, Inconel 
springs have been used successfully up to 750 F. With average 
or reduced stresses, ‘“Z’’ Nickel may be used at temperatures 
up to 550 F, ‘‘K’’ Monel up to 500 F, and Monel up to 400 F. 
The stresses should be governed by the existing service condi- 
tions. ‘‘Z’’ Nickel and ‘‘K’’ Monel will withstand higher 
stresses than Inconel at the lower temperatures, consistent with 
their higher level of mechanical properties. 


FABRICATION 


Wartime extension of the use of the high-nickel alloys has 
given the personnel of many manufacturing and fabricating 
plants its first experience in fabricating the materials. Welders, 
drop forgers, machinists, and sheet-metal workers, experienced 
in the fabrication of steel, have modified standard steel-work- 
ing equipment and methods to handle these nonferrous mate- 
rials satisfactorily. The working methods are founded on the 
chemical composition, mechanical properties, and physical 


12 Private communication from G. H. Stauffer, Driver-Harris Co., 
Harrison, N. J. 
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constants of the materials, particularly strength, hardness, 
toughness, and thermal conductivity. 

The high-nickel materials are stronger, harder, tougher, 
and work-harden more rapidly than low-carbon steel, copper, 
brass, aluminum, and aluminum-base alloys. In general, 
fabrication methods are more similar to those used for steel 
than for the softer nonferrous materials. Heavier equipment 
is required for forging, deep drawing, and spinning, and the 
materials must be annealed more frequently during the cold- 
working operations. 

In the hot-working operations, the high melting points of the 
nickel materials require temperatures which are practically 
identical with those used for steel and, in addition, atmospheres 
which are sulphur-free because of the embrittling effect of this 
element upon nickel. Annealing temperatures for all the 
high-nickel materials except pure nickel are considerably higher 
than those required for steel. Bright-annealing is easier 
than with steel because the nickel materials oxidize less readily. 
The procedure for age-hardening is essentially the opposite of 
that for steel; the nickel materials are soft when quenched 
from high temperatures and are hard when held at, and cooled 
from, intermediate temperatures. The different physical and 
mechanical characteristics of the nickel materials require slight 
modifications in welding to insure adequate fusion and pene- 
tration and to prevent buckling. Resistance welding requires 
less current because of the high electrical resistivity which is 
associated with most high-nickel alloys, particularly those con- 
taining chromium and molybdenum. 

The high-nickel materials are not difficult to machine, al- 
though different combinations of toolings, speeds, feeds, and 
cutting compounds are required from those used with steel or 
brass. The methods for deep drawing, spinning, shearing, 
perforating, and tube and pipe fabrication require but little 
modification of the standard technique for steel. Pickling is 
quite different because the high-nickel materials are strongly 
resistant to many acids, particularly those used for steel and 
the high-copper alloys. 

Details (6) (7) and practical procedures for heating (8), 
forging (8), annealing (9), stress equalizing (10), age-harden- 
ing (11), welding (12) (13), brazing (12), soldering (12), 
deep drawing (14), spinning (6), machining (15) (16), preci- 
sion grinding (6) (17), shearing (14), perforating (14), tube 
and pipe fabrication (18), forming heavy equipment (19) 
(20), pickling (21), and polishing (6) are given in other publi- 
cations. 


CONCLUSIONS 


1 Chemical compositions, mechanical properties, physical 
constants, magnetic and electrical properties are given for 
nickel and 18 high-nickel corrosion-resisting and heat-resisting 
alloys. 


2 All materials have good mechanical properties, evidenced 
by a high ratio of strength to ductility, over a wide range o1 
temperatures. 

3 Useful nonmagnetic characteristics of six materials are 
summarized. 

4 Electrical resistivity of most of the alloys is given and 


the special use of two materials as electrical heating units is 
indicated. 


5 References are cited where further details, particularly 
methods of fabrication and treatment, may be secured. 
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Trends in the Use of 


WELDED MACHINERY PARTS 


Weldments procured by or for government agencies, for in- 
stance, are clearly specified, and type, extent, and control of in- 
spection are fairly well developed. On the other hand, speci- 
fications on commercial welded machinéry parts are too often 
quite general and meager, and this causes discouraging delays 
in pricing and fina] design. 

It would seem that valuable and important work can be done 
here by a co-ordinating agency, since there is splendid oppor- 
tunity for the compilation and correlation of design criteria. 

As mentioned, nomenclature is comparatively well developed 
and welding sythbols are standardized. But there are some- 
what complex items of specification on a welded machinery part 
in contrast to those ona casting. The following requirements 
are a few of those which must be determined and specified in 
the design and construction of any welded machinery part: 

What type of weld joint shall be used and where? Much re- 
mains to be done in the evaluation of types of joints before the 
basis of this specification is available. 

What type of electrodes shall be used and where? 

What method of inspection shall be used and where? 

What are the standards for such inspection? 

How and to what degree shall the weldment be tested? 

Should it be stress-relieved? 


What tolerance can be expected and where? 


(Continued from page 118) 


Today the codes and standards of many agencies overlap in 
the specification of welded machinery parts. It is reasonable to 
assume that none is adequate for they were established for other 
purposes. 

It is the author's conviction that the commercial designer 
literally has no guiding standards with the exception of nomen- 
clature. It is inconceivable that he does not at times apply 
weldments in which faulty design endangers human life. 

It has become common procedure for the user to rely on the 
supplier to develop his specifications for him, but there is 
nothing alarming in this if fundamental standards are available. 

Specifications undoubtedly are guided often by equipment 
limitations, inventories, geographical location, individual ex- 
perience or the lack of it, or ill-advised convictions. 

All these can generate a rather chaotic, unstabilized condition 
in the industry, assuming that the production of welded ma- 
chinery parts properly can be termed an industry. Costs and 
prices are widely divergent and will so remain until fundamental 
specification standards are devised and promulgated. 

Much experience and basic information with service records 
as a sound foundation exist. Ultimately valuable work will 
be done in its compilation, correlation, and in filling of the gaps. 

It would seem reasonable to conclude that the entire subject 
is one of mechanical engineering. This is true since we are con- 
sidering only mechanical parts. 
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EAT transfer as an engineering operation has come into 
H its place of vital technical importance through its 
fundamentally essential role of bearing upon, or con- 
tributing to, the manufacture of all types of products, and the 
functioning of all manner of industrial processes. The design 
and manufacture of heat-transfer equipment has attained the 
status of an industry of significant proportions, in direct re- 
sponse to the demand and technical progress represented by such 
activity. The progressive trend toward more exacting specifi- 
cations for the design and performance of specialized heat- 
transfer equipment has fostered the establishment and-growth 
of a considerable body of organized heat-transfer knowledge, 
available to serve as the basic means of accomplishing these 
developments. 


INSPIRATION FOR ORGANIZING HEAT TRANSFER GROUP 


Engineering has accorded to heat transfer its strong and 
important position principally because of its bearing upon the 
consequences of the economic and processing value of thermal 
energy. The generation, harnessing, conversion, conserva- 
tion, and regulation of thermal energy represent engineering 
problems and activities of the most fundamental and essential 
nature. Horizons in the domain of applied heat transfer lead 
out in all directions through science and industry, encompass- 
ing every nature of related field, from the most recent aspects 
of fundamental physics to the invaluable experiences and prac- 
tices of large-scale processing or manufacture. Everywhere, 
spreading broadly from the essentials of natural phenomena to 
the achievements of improved living and the accomplishments 
of science and industry, the transfer of thermal energy has its 
continual part to play. 

It has been in due recognition of the essential role of heat 
transfer, and the development of a body of organized technical 
data bearing thereon, that the Heat Transfer Division of the 
A.S.M.E. has been formed to serve as a centralizing group for 
the professional, industrial, and academic interchange of 
heat-transfer information. Diversified activities have been 
established by the Division to enhance the rapid growth of the 
entire field of data, principles, practices, and experiences on a 
national scale. Opportunities are provided for the practicing 
engineer to keep abreast of all the latest information and ex- 
periences in industry. The Division also aims to cover the 
basic scientific aspects thoroughly with emphasis upon coming 
industrial developments and current fundamental problems. 
Particular benefits here are offered to the recent graduate for 
his industrial adjustment. 

In paying tribute to the fundamental aspects of heat transfer 
as an enginecring science, a large share of its importance is at- 
tained in practice through its interrelations with the principles 
and applications of the companion engineering sciences of fluid 
mechanics and thermodynamics. Industrial operations which 
require the simultaneous application of physical principles 
from these related basic fields are quite common and important 
in occurrence. This is further attested to by the considerable 
number of research projects, of both industrial and academic 
sponsorship, which have come to be undertaken in heat trans- 
fer and these companion sciences during recent years. The 
challenging problems of experimental heat transfer encount- 
ered here in both research and industrial work have fostered the 
development of many exacting experimental techniques, from 
among which important principles of instrumentation, testing, 
and process control have been developed. 


AS.MLE. HEAT TRANSFER DIVISION 


Its Development, Objectives, and Operation 
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On all fronts, from science through industry and economics, 
important problems of all degrees of complexity, involving 
heat-transfer sections in an unlimited variety of requirements, 
are in need of continual engineering attention. The Heat 
Transfer Division promises to serve at its best, in the interests of 
all concerned, to the attainment of these opportunities for 
progress. In this article, the history and basis of this pledge 
will be outlined. 


EVOLUTION OF HEAT TRANSFER DIVISION 


Heat-transfer papers, in various forms, have appeared in the 
publications of the Society from the very beginnings of engi- 
neering interest in the subject. The more intensified broaden- 
ing of interest in the field, which took place during the 1920's, 
in parallel with‘industrial growth, brought membership inter- 
est and the number of papers presented to such a level that, in 
1934, a Heat Transfer Committee was formed within the Proc- 
ess Industries Division of the Society. 

Expanding interest and intensified industrial requirements, 
however, soon outgrew the committee stage, so at the time of 
the Society's Annual Meeting in 1937, the heat-transfer interests 
were formally launched to stand by themselves as the Heat 
Transfer Professional Group, established under the Basic Sci- 
ence Department of the Standing Committee on Professional 
Divisions. That this Group should have been established as a 
basic science unit at that time was in accord with the nature of 
heat transfer and the natural consequence of its evolution as a 
major industrial activity, for the preceding decade had been one 
in which the scientific foundations of all fields of engineering 
had received considerable attention. 

Technical sessions sponsored by this new Group at Society 
meetings drew strong support, and a steady succession of inter- 
esting papers served to establish a sound reputation for the 
Group and its activities. A large share of the success of this 
development may be attributed to the thorough groundwork 
and careful planning for the future which were the guiding 
principles of the relatively small coalition of engineers who ac- 
tively guided this formative period. Always, the nature of the 
subject field has served as an excellent forge for the common 
interests of diversified activities, and this has proved to be an 
unusually strong basis of organization. 

The functional organization and activities of the Group were 
guided by a carefully drawn set of By-Laws,’ first issued in June, 
1938. These By-Laws proved to be so successful as a governing 
structure that they have been carried through essentially in- 
tact to continue in force for the present Heat Transfer Division. 

Full Professional Division status was attained by the Group 
through action of the A.S.M.E. Standing Committee on Profes- 
sional Divisions early in 1941. This was accomplished on the 
basis of extensive participation in meetings, and a nation-wide 
engineering interest. established for heat transfer. Both 
registered fields of interest from among A.S.M.E. members and 
general full-fledged industrial recognition served to support and 
guide this move. ' 


ORGANIZATION AND OPERATION OF DIVISION 


With this background of successful development, it is next 
in order to summarize the organization and operation of the 
Division. The stated objectives of the Division have been 
established on the basis that few indeed are the engineering 
activities which do not require formal consideration of heat 


1 Copies of current By-Laws are available on request. 
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EXECUTIVE 
COMMI TTEE 
5 yr. Terms - Rotating 


TECHNICAL COMMITTEES CHAIRMAN 
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CLERK 
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Division Secretary 
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Research. Basic Science | Dept). 
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Refrigerators. | (a) ~“Chairmen of Special 3 yr. terms. 


Unfired Heat Transfer Equip- / 
mittees 


Commi ttees 
(b) Chairmen of Std. Com- 


Properties. 


No. Exchangers, Condensers, 
Dehumidifiers. 


Direct-Fired Fluid Heaters 


Statutory Members 
(a) 1 Representative of 


3 yr. terms. 


No. 4.) |& Boilers. Boilers & Stills each Division with Ht. 
Transfer Interests 
|_ [Industrial Furnaces & Kilns. | which appoints such Chairmen designated by Ex. 
No. 5.| |Ovens, Kilns, Furnaces. representative Com. for 1 yr. may be re- 


| 
Aircraft Heat Transfer, 
Power Plant, Structure, Ac- 
cessories. 


(b) 1 representative of 
any other Society with 
Ht. Transfer Interests 


appointed for max. term of 
3 consecutive years, (Ex- 
cept Papers Com. - see By- 


Members appointed for 1 yr. tems 


Members at Large 


if invited to appt. laws.) 


by Ex. Com. on nomination by Tech. 
Com. Chairman. Chairman designated 
by Ex. Com. for 1 yr. term = May be 
reappointed for max. term of 3 con- 
secutive years. 


transfer in some degree; and thus it has been undertaken to ex- 
tend the scope and benefits of the Division's organization and 
services to all who share this common interest. Quoted directly 
from the By-Laws, the Division objectives are as follows: 


1 To constitute a Division of Taz American Society OF 
MEcHANICAL ENGINEERS interested in the improvement of the 
design and operation of all classes of heat-transfer equipment. 


2 To promote the exchange of information concerning the 
principles of heat transfer and the supporting data. 


3 To encourage experimental and theoretical investigations 
of the principles of heat transfer, and to foster improvements in 
the technique of testing heat-transfer equipment to the end that 
reliable numerical evaluation of these principles may be ef- 
fected. 


4 To disseminate information on heat transfer through the 
presentation, discussion, and publication of reliable papers by 
individuals, and of reports by technical committees; to sum- 
marize and publish data on the thermophysical properties of 
substances, especially those of engineering importance. 


5 To serve and co-operate with other Groups and Divisions 
of the Society and with other organizations having related 
interests in the field of heat transfer. 


Direction of the activities and policies of the Division is ac- 
complished by an Executive Committee of five members. 
Some one of the committee members is elected each year by the 
committee to serve as its chairman, which office automatically 
is synonymous with that of Chairman of the Division. Also, 
One of the Executive Committee members is elected by the 
committee to serve as clerk; he keeps all records of the com- 


FIG. 1 HEAT TRANSFER DIVISION ORGANIZATION CHART 
(Special Committee No. 7 was authorized in December, 1944, entitled “Nomenclature and Symbols."’) 


mittee and otherwise serves in the capacity of its secretary in all 
official committee procedures. The designation of ‘‘clerk’’ is 
employed in order to avoid confusion with the Division Secre- 
tary, which is a separate office. 

Further to assist with advice and contacts on all manner of 
problems, a group of not more than five Advisory Associates is 
appointed by the Executive Committee; these men need not be 
members of the Society, as they are selected by reason of their 
special experience or attainments in the heat-transfer field. 
The Advisory Associates meet with the Executive Committee 
and have a voice in its proceedings, although they have no 
vote. 

An organizational feature of particular interest is the position 
of the Division Secretary. He is appointed by the Executive 
Committee from outside of their membership and remains re- 
sponsible to them and to Society Headquarters. The Secretary 
handles correspondence on all general matters of Division busi- 
ness, prepares the Annual Report of the Division, and serves 
as chairman of the Division's Co-ordination Committee. 

The By-Laws provide for the functional framework of the 
Division to be established by the Executive Committee in the 
form of appointments to: (1) certain standing committees, the 
duties of which are specified by the By-Laws; and (2) ‘‘such 
special committees as the work of the Division may require.” 
Thus the standing committees are either administrative in 
nature or deal with problems of general importance in the heat- 
transfer field which require continuity of program. The special 
committees, which are designated as ‘‘technical committees,”’ 
are assigned to cover specific subdivisions of the field, and they 
represent the major broadening effort in carrying out the objec- 
tives of the Division. It is to be noted that the technical 
committees are not automatically perpetuated; for their 
status is reviewed annually by the Executive Committee, and 
they may be dissolved when they are no longer needed. A 
further feature of the technical committees is the fact that the 
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COMMITTEES FORWARD SATISFACTORY H.T.D. | J” Papers ‘| 
PAPERS TO SECRETARY AND TO PAPERS SECRETARY | | COMMITTEE | 
TTER 


FIG. 2 FLOW CHART FOR PAPERS SUGGESTIONS 


chairmen may designate such subcommittees from among their 
committeemen as may be found desirable. Fig. 1 is a chart 
presenting the organization of the Heat Transfer Division. 

The objectives of the individual committees are, within their 
respective fields, those of the Division as a whole. The six 
technical committees currently in existence cover most of the 
common subdivisions of practice in relation to prevailing inter- 
est. Technical Committee No. 1 is of basic importance. Nos. 
2, 3, 4, and 5 cover widespread commercial and industrial fields. 
No. 6 is specially assigned to the aircraft industry, in acknowl- 
edgment of the vital importance of that field, and the number 
of engineers employed therein, for both wartime and postwar 
periods. Other activities of this latter nature may be estab- 
lished whenever necessary to fill an existing need in industrial 
developments. 

The primary duty of each committee is to bring to the So- 
ciety’s programs and publications important and representa- 
tive papers within its sphere of interest. These papers are 
chosen with the object of bringing promptly to the attention 
of the Society conclusions drawn from practical applications, as 
well as significant theoretical or research work, and design or 
testing techniques. 


PANEL-DISCUSSION SESSIONS INTRODUCED 


Recent mectings under wartime conditions have seen the 
popular growth of another type of committee-sponsored ac- 
tivity, i.c., ‘‘panel-discussion’’ session. Here are brought to- 
gether, in a completely informal atmosphere, problems and 
topics of current interest for organized discussion. Committees 
may also sponsor entire technical sessions, or a symposium of 
papers to be presented at Society meetings whenever widespread 
interest arises. 

Turning particularly to the functioning of the standing com- 
mittees, the Co-ordination Committee is of great importance. 
This committee serves as the working liaison between the Heat 
Transfer Division and all other Divisions and Groups of the 
Society, as well as with any other society having common 
interests in the field. A further activity of this committee is 
that of seeking out and maintaining informative contacts 
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with pértinent heat-transfer research investigation throughout 
the country. 

As Chairman of the Co-ordination Committee, the Division 
Secretary sees to it that each individual member of all standing 
and technical committees is kept currently informed of Division 
activities, problems, and programs through the issuance of 
several general letters each year, copies of which are also sent 
to A.S.M.E. headquarters, the Standing Committee on Profes- 
sional Divisions, the Advisory Associates, and the Executive 
Committee; thereby covering the entire field of activity and 
representation with up-to-the-minute information and notices 
of advance plans. This practice has proved to be very satis- 
factory in all respects. 

The standing committees on ‘‘Testing Techniques’’ and 
“Thermo-Physical Properties,’’ respectively, serve to provide 
centralized continuity for these fundamental aspects of heat- 
transfer activity. Critical reviews of practices and data, com- 
pilation of special reports, and recommendation of standards 
are among the objectives of these committees. 


PROCEDURE OF COMMITTEE ON PAPERS 


Of particular general interest may be the procedure followed 
by the Standing Committee on Papers as it functions to review, 
or have reviewed by outside experts, all papers presented to the 
Division. An important feature of organization in this con- 
nection is the fact that the Division operates in such a way as to 
relieve the Papers Committee of all responsibility for the actual 
solicitation of papers, that responsibility being the domain of 
the other standing and technical committees. This leaves the 
Papers Committee free to do a thorough and unbiased reviewing 
job. The Papers Committee exercises the authority to reject a 
paper or request its revision; and in the case of acceptable 
papers, its recommendation must be given the approval of the 
Executive Committee. Rigid standards of quality are main- 
tained. 
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Division policies recognize that it is desirable that each pros- 
pective author be advised of a good form and submission pro- 
cedure for his paper in advance of its submission. The steps in 
launching a paper which have been set up by the Heat Transfer 
Division are as follows: 


1 Papers are normally solicited in the name of Tue AMeErI- 
can Society oF Mecuanicat Enorneers, through committee 
personnel, in recognition of what is established as good form 
and material content. 

2 Papers are usually submitted for preliminary approval 
and recommendations to the proper committee chairman. Due 
committee credit and sponsorship may be assigned in this way. 

3 Papers are then sent to the Papers Committee for its de- 
tailed review and recommendations. 

4 Papers must be approved by the Executive Committee 
before final programming; and by the A.S.M.E. Committee on 
Publications before publication. 


Every effort is extended on the part of the Division to assist 
the author in producing a good paper. Special notices, giving 
suggestions to prospective authors, have been prepared by the 
Division.* Reference is also made to the approved A.S.M.E. 
standards and requirements, to Society recommendations in the 
leaflet, “Suggestions to Authors,’’ (1939), and to past-pub- 
lished papers as examples of approved practice. Also, where 
the paper is one dealing with original experimental work, the 
Division is particular in its request that complete original data 
be included. 

The author is further advised concerning the necessary time 
schedules for papers to meet dead lines, and the special require- 


2 Sample copies are available on request. 


ments pertaining to the recently adopted photo-offset method of 
preprinting. 

For particular clarity and emphasis, the sequence and nature 
of the procedures followed in connection with the solicitation 
and review of papers have been illustrated in graphical flow- 
chart form, Figs. 2 and 3. 


FUTURE PROSPECTS FOR DIVISION 


In contemplating the future, the Heat Transfer Division of- 
fers an opportunity for fellowship, service, and technical ad- 
vancement of broad promise. Those interested in the heat- 
transfer field will find in the Division a means of keeping in 
close touch with the latest applied developments in industry, 
current presentations of design data and methods, information 
on advances in experimental techniques, reliable sources of 
physical data, newly developed methods of analysis, and the 
most recent advances in the basic-science aspects of heat trans- 
fer. Plans for the future are being formulated with emphasis 
upon the vision of a strong research position for the Division 
on a national scale, with interdivisional and intersociety co- 
operation pledged as a goal for the fundamental benefits to all 
concerned. In this direction lie far-reaching potentialities for 
the broadening of understanding and utilization of heat trans- 
fer in American engineering circles. 

Indeed, heat transfer has come strongly into its own as an 
engineering operation which combines all the stimulating 
qualities of an art and a science, in a challenge to improve- 
ments of economy and performance wherever thermal energy is 
involved in any form or manner. In due recognition of this 
fact, the entire organization of the Heat Transfer Division has 
been established and dedicated to its objectives. 


U. 8S. Army Photo 
CLASSROOM SCENE IN THE QUARTERMASTER BLACKSMITH AND WELDING SCHOOL OF CAMP LEE’S ARMY SERVICE FORCES TRAINING CENTER 


(George D. Foulkrod, of Petersburg, Virginia, instructor at the school, is pointing out a diaphram used to regulate the working pressure 
of an acetylene welding torch. The board contains a complete welding and cutting outfit.) 
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By CHARLES F. SCOTT" 


for registration by the State Engineering Examining 

Board to take part of the examination—that in funda- 
mental engineering subjects—before the completion of the 
experience period of four years or more, i.e., at any time 
following graduation from an accredited course (or completion 
of satisfactory preliminary experience). To those who pass 
this examination a certificate is issued; registration then 
awaits completion of experience and the final examination. 

The foregoing provision was added to the ‘‘Model Law,”’ 
in the 1943 revision which is endorsed by leading engineering 
societies for adoption by the several states. The National 
Council of State Boards of Engineering Examiners, at its 
1944 annual meeting, recommended to State Boards favorable 
consideration of the Engineers-in-Training program. 

New York changed its rules and inaugurated Engineers-in- 
Training in 1943. There have been three examinations, at each 
of which approximately sixty per cent of sixty candidates 
passed. Iowa has likewise modified its rules. Ohio has 
changed its law, effective in 1946, to provide for Engineers-in- 
Training and the examination of all candidates. Georgia, 
Minnesota, and Missouri are making necessary provision by 
changes in law or rules; and seven other states are actively 
considering provision for Engineers-in-Training. Engineers- 
in-Training is a part of the engineering profession in certain of 
the provinces in Canada. : 

The new plan, involving the preliminary examination, por- 
tends much more than a mere rearrangement of examination 
schedules; it is significant from many points of view: 

1 Engineers-in-Training aims to vitalize the critical but 
neglected period, the experience period between graduation 
and registration. To the student in the engineering school, 
graduation has been the coveted goal of four years of study; his 
curriculum has been clearly defined; instructors have been ex- 
pert guides; the whole environment subserves his progress. 
After graduation the young engineer must usually find his 
own way; objectives are vague; there are no specified curricula; 
environment may be depressing; he finds obstacles and must 
make detours; guideposts are few and human guides are largely 
accidental. But when he becomes an Engineer-in-Training, he 
acquires a new and definite goal—registration. His task now 
is by self-development to qualify as a professional engineer. 
And as his own aims and efforts become more definite, others 
may be more ready to guide and aid. The experience period 
may awaken constructive interest as its significance is better 
recognized. Formal recognition is now accorded by Engineers- 
in-Training; it is a step in placing the experience period on a 
new basis. 

2 The Meaning of Experience. The two examinations, pre- 
liminary and final, are of different types; the first, which may 
be taken immediately after the diploma is received, deals with 
what has been acquired in the engineering school. This ex- 
amination may not duplicate those given in specific subjects 
before graduation, but problems may be of the comprehensive 
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1 Dr. Scott died on Dec. 17, 1944. This article, written shortly before 
his death, was prepared for the Connecticut Technical Council which 
had been asked for its recommendation as to the adoption of ‘‘Engineers- 
in-Training’’ in the registration procedure. At the time of his death 
Dr. Scott was chairman of the Connecticut State Board of Engineering 
Examiners.—Eprrtor. 


ENGINEERS-IN-TRAINING 


An Innovation of Far-Reaching Significance 
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type involving several branches of engineering; emphasis 
may be laid less on manipulation and more on application; 
problems relating to actual structures or plants or machines or 
processes may indicate a shift from ‘‘abstract’’ theory to con- 
crete reality. The final examination following the experience 
period should ascertain the development during this period of 
experience. Enlistment as an Enginecr-in-Training with 
credit for the examination in ‘‘fundamentals’’ prompts the 
query as to what new things should be acquired in the experi- 
ence period to qualify for the coming examination. Just what 
is the experience period expected to add to one’s capability? 
Just what kind of experience does the Board deem “‘satisfac- 
tory?’ It may not be the skill acquired for doing certain 
things, but rather a by-product of general engineering com- 
petency, such as intellectual independence with ability to 
think and to act without minute direction, facility in handling 
a problem by analyzing it and understanding what is required 
and then bringing together the elements for its solution; in 
short, beginning to practice engineering as an intellectual and 
not merely a routine process. 

3 A Stimulus to Individual Development. Contemplation 
of the different characters of the two examinations prompts the 
question as to one’s own progress. It clarifies what President 
Doherty says in portraying ‘“The Engineering Profession To- 
morrow’ concerning engineering education: ‘‘Intellectual 
power, not merely routine skills and memorized facts, is the 
primary end. Acquisition of subject matter without a culti- 
vated method of applying it to practical situations is educa- 
tional sterility.” 

As the embryo engineer realizes that knowledge without 
ability to apply it is also engineering sterility, he gains a new 
viewpoint as to his own development. He may well question 
whether his environment and efforts are producing the requisite 
qualities, or whether change is essential to his proper develop- 
ment. 

4 Incentive to Professional’ Consciousness. The alert recruit 
will want to know what are the “‘professional’’ aspects of the 
career in which he has enlisted. He finds that much more is 
involved than he had realized. Not only must he keep abreast 
with the advances in his own field, which may call for con- 
tinual study aided by membership in his technical society and 
recourse to technical journals, but supplementing technical 
proficiency there are other qualities which distinguish a profes- 
sional man, such as basic integrity, standards of conduct based 
on courtesy, honor, and ethics, also a motive for service and 
a recognition of social duty. These matters now become realis- 
tic and personal. A new consciousness is awakened. Then 
he may come to see that the profession for which he is in train- 
ing ranks high as an agency in economic progress and social 
welfare; it challenges his own ideals and efforts. 

5 Collective Bargaining. Without attempting a discussion 
in detail, it may be remarked that a certificate from a state 
board certifying that an important initial step has been taken 
toward recognition as a professional engineer may have a bear- 
ing on the individual's status in collective bargaining. In any 
event, the possession of the certificate should strengthen the 
ambition to achieve full professional status. 

6 Aid to Engineers-in-Training. Registration boards which 
have had little to do with prospective registrants until formal 
application for registration is received, may now make known 
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to those formally enrolled what kind of experience they deem 
satisfactory and indicate the technical and professional capa- 
bilities and attitudes which should be developed in the train- 
ing period. A definite group with a common goal may be 
aided in their training by their elder brothers. (Often young 
engineers who are steering their own career may be working 
hard but up blind alleys; for example, the immediate task may 
dominate interest and effort to the exclusion of long-range but 
less tangible objectives.) In New York (where the movement 
was initiated by a group of young engineers) an organization of 
Engineers-in-Training is forming which is sponsored by the 
State Society of Professional Engineers. 

7 A General Stimulus to Professional Development. The Engi- 
neers-in-Training movement, by emphasizing and fostering 
after-graduation development as essential to competency in 
professional engineering, may awaken other agencies to their 
opportunity and responsibility. While much attention is given 
to undergraduate curricula and training, far too little is directed 
to the objectives and methods and aids to maturer growth in the 
after-graduation period. Engineering societies, national and 
local, individually and collectively, and industries, individually 
and collectively, may well determine how to increase their 
interest and efforts in assisting their younger personnel in 
wholesome professional development. They do not need eleva- 
tors to raise them to higher levels, but they do need aid in 
recognizing and reaching the rungs of the ladder on which they 
must climb. 

8 Engineering Schools and Registration. Examination soon 
after graduation by a state board may not merely appraise 
technical knowledge but it may be a test of breadth of attain- 
ment in engineering method and attitude and other qualities 
which educators proclaim as objectives of college training—in 
short, to determine broadly the adequacy of the school training 
as the foundation for a professional career. Results of the 
preliminary examination are of vital concern to the engineering 
ceacher as well as to the examining board. If graduates of 
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accredited courses fail in this preliminary test, something is 
wrong—the accrediting, or the teaching, or the student, or the 
examination. Fatalities should prompt an inquest. When 
facts are known, remedies may follow. 

Educators will gain new understanding of professional regis- 
tration; they will inform their students regarding it; they will 
be alert to prepare their students for it. In short, the pre- 
liminary examination should establish close relations between 
educators and examiners. 

9 Résumé. Thus the preliminary examination becomes a 
focal point of many interests in the graduation-to-registration 
period. To the bewildered graduate it is clarifying and directive; 
he gains perspective on his own career as he finds how experi- 
ence may build competency; and he is inspired by the greatness 
of the profession for which he is training. To examining boards 
the separation of preliminary and final examinations explains 
the difference between the status of candidate at graduation and 
after the years of experience: What should he gain? What 
has he gained? And what constitutes fair examinations? 
Furthermore, there is opportunity and implied responsibility for 
giving helpful information and suggestion to those admitted to 
training. To the engineering teacher there may come an immediate 
appraisal of his graduates. He comes in close contact with 
registration—' ‘the new development in engineering.’’ He real- 
izes his responsibility in building ‘‘the engineering profession of 
tomorrow."’ Contacts between educators and examiners may 
lead to mutual understanding and better co-ordination between 
the two great stages in the development of the engineer. To 
engineering societies and industries there may come a new realiza- 
tion of what they should contribute to the ‘‘experience’’ 
period in the development of those who are to be their leaders 
later on. True, they have been doing a good job here and 
there, but it is spotty. The problem has been treated as local 
and incidental. But it is universal and vital. Difficulties are 
challenging in normal times; they are intensified by the war 
upset. Can they meet the challenge now? 


MECHANICAL PROPERTIES and USES of WOOL FELT 


(Continued from page 99) 


As a final consideration of the mechanical properties of wool 
felt, attention is invited to other functional data accumulated 
on the wear resistance, oil absorption, capillary flow, thermal 
conductivity, and coefficients of friction and sound absorption 
of S.A.E. felts. From the composite tabulation of these data, 
Table 7, the following facts are to be noted: 

1 The wear resistance of wool felt is in direct proportion to 
density and fiber quality, and in inverse proportion to applied 
load. 

2 The coefficient of friction of felt is, for all practical pur- 
poses, independent of density or S.A.E. grade but highly de- 
pendent upon the texture and smoothness of adjacent surfaces 
as well as the viscosity of associated lubricating oils. 

3 The oil-absorption capacity of the lower-density felts is 
proportionately greater than that of the higher-density felts 
as evidenced by a 200 per cent greater retention capacity for 
S.A.E. F-15 than for S.A.E. F-1. 

4 The wicking rate of wool felt is dependent on fiber quality, 
felt construction, density, and oil or fluid viscosity. 

5 The thermal conductivity of wool felt is notably low 
among insulating materials and decreases with decreased felt 
density. Combinations of kapok fiber with wool produce 
lightweight insulating felts of 0.21 ‘‘K’’ factor. 

6 The sound-absorption efficiency of felt is dependent on 
variable factors of fiber blend, felt density and construction, and 


air permeability. Combinations of kapok fiber with wool pro- 
duce sound-absorption felts of 0.80 sound-absorption coefficient 
at 512 cps and 0.70 noise-reduction coefficient for 1 in. thickness. 


CONCLUSION 


In conclusion, the specifications governing the selection and 
acceptance of wool felt are well established and serve as a useful 
guide in reviewing the grades and qualities in which it is availa- 
ble. Commercial forms range from soft felts of a few ounces 
per square yard weight to yard-square sheets that are 3 in. in 
thickness, weighing 70 lb per sq yd, and literally ‘‘hard as a 
board.” 

Mechanical felts are most completely specified by the felt 
standards of the Society of Automotive Engineers. Govern- 
ment purchases are controlled by U. S. Army Specification 
8-15G, ‘‘Felt, Pressed;’” Navy Department Specification 27F7, 
**Felt, Wool;’’ and Army-Navy Aeronautical Specification 
AN-F-14, ‘‘Felt, Wool.’’ Standard specifications of the Felt 
Association, Inc., embrace 40 numbers in 7 series over a com- 
plete range of densities, types, and colors. Reference to these 
specifications and standards, as well as methods of test approved 
by the American Society for Testing Materials, ‘‘Methods of 
Test for Wool Felt,’’ A.S.T.M. D461, provide helpful guidance 
in the selection of this veteran among natural engineering 
materials. 
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COMMENTS ON PAPERS 


Including Letters From Readers on Miscellaneous Subjects 


Engineering Is a More Exact Science 
Than Welding 


To rue Epiror: 


On page 614 of the September issue of 
MecuanicaL ENGINEERING, Mr. J. F. 
Lincoln concludes that ‘‘perhaps engi- 
neering is not an exact science... ap- 
parently because engineers continue to 
have some suspicions regarding the per- 
formance of welded joints. Perhaps the 
fact that engineers have not accepted all 
of the claims that have been made for 
welding is rather good proof that engi- 
neering still remains an exact science. 

The writer has followed the progress of 
welding to quite an extent for the past 
fifteen years, and during the past year and 
a half he has devoted most of his time to 
directing a rather extensive research 
program involving a serious welding 
problem. He would be among the first 
to say that there has been too much op- 
position to welding in many quarters. 
However, those of us who are concerned 
with welding should readily admit that 
there are some things about welding and 
the performance of welded joints that are 
not known. Further, there are entirely 
too many statements made by members of 
the welding fraternity, in welding publi- 
cations, and by manufacturers of welding 
equipment, that are not completely true. 
They are sometimes true when applied to 
certain conditions. In many cases this is 
apparently due to the fact that adequate 
research was not conducted before the 
statements were made. It all serves to 
emphasize the fact that we do not have 
enough factual data available about the 
performance of all types of welded struc- 
tures under all conditions. 

There has been a regrettable tendency 
on the part of the manufacturers of weld- 
ing equipment to divert the public's at- 
tention from the troubles and failures 
that accompany welding and give the 
impression that no difficulties exist. An 
excellent example of a statement which 
does just this is found where Mr. Lincoln 
states ‘‘the metal in the welded joint has 
an elastic limit in excess of 50,000 psi. 
Mild-steel plate as rolled has an elastic 
limit under 40,000 psi. Hence any stress 
of a welded structure which will stretch 
the plate will not affect the welded 
joint...."" This appears to be a most 


assuring statement. But let us look at 


Courtesy H. E. Kennedy 


FIG. 1 WELDED TEST SPECIMEN SHOWING 
INITIAL FAILURE IN THE WELD 


some experimental evidence to see if the 
situation is as happy as pictured. 

In Fig. 1 is shown a test specimen 
which was a low-carbon-steel plate of 
A.B.S. ship quality 3/4 in. thick and 4 in. 
wide. A weld bead was deposited on one 
side of the plate as shown. A nick was 
made in the weld bead. The specimen 
was then supported as a simple beam, 
with the weld bead on the supported side, 
and loaded at —20 F. As can be seen in 
the photograph, the weld and the region 


immediately adjacent to it broke while 


the remainder of the plate remained in- 
tact. Several of these specimens have 
been tested with similar results. After the 
initial fracture of the weld occurred, 
the remainder of the plate carried con- 
siderably increased load in spite of the 
reduced area. These specimens are obvi- 
ous contradictions of Mr. Lincoln's re- 
assuring statement. In ordinary tension 
tests his statement would be essentially 
true. But many welded structures are 
loaded in bending and subjected to low 
temperatures. 
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As Mr. Lincoln states, if X-ray inspec- 
tion reveals defects they can be chipped 
outand rewelded. But the ratio of welds 
which are not X-rayed to those that are is 
extremely large. Furthermore, if a weld 
is chipped out and rewelded, a condition 
of high residual stress results, the effect 
of which is not fully known. Likewise, 
his comparing the voids in a weld with 
those in a riveted joint is not satisfactory. 
The weld defect is a more serious notch 
and is in a rigid and continuous structure 
while the voids in a riveted joint are ina 
discontinuous and relatively flexible 
structure. 

Welding possesses such outstanding 
advantages that every fair-minded engi- 
neer wants to use it as much as possible. 
It is used daily in thousands of applica- 
tions with entire success. However, 
there are many other applications where 
no one can predict how the resulting 
structure will perform. The difficulties 
are undoubtedly not due to the quality of 
the weld deposit. ‘But something con- 
nected with the fact that the structure is 
welded is the cause. Obviously welding 
should not be used where the results are 
not predictable without including a siz- 
able factor for the ignorance which exists. 
Those who want to promote the use of 
welding can aid materially by fostering 
sound unbiased research so as to make 


- welding design a science. The availa- 


bility of factual information will do 
more than sales propaganda to change the 
attitude of engineers. Welding as well as 
engineering should be an exact science. 


E. Paut DeGarmo.! 


To THE Epiror: 


Mr. DeGarmo, in his article ‘‘Engi- 
neering Is a More Exact Science Than 
Welding,” criticizes my letter which was 
published in the September issue of 
MeEcHANICAL ENGINEERING. 

It would seem to me that Mr. De- 
Garmo has missed the point that I made 
which is that a welded joint is stronger 
in every direction than is a riveted joint. 
That is true. 

There has never been any claim made 
by myself that every weld is perfect. The 
claim, however, can be justly made that 
welds, as an average, are much more 


1 Associate Professor of Mechanical Engi- 
neering, University of California. Mem. 
A.S.M.E. 
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nearly perfect than the steel that they 
weld together and are also stronger than 
any riveted joint. 

It is perhaps well to cite that from the 
beginning of welding history to the pres- 
ent time there has never been a failure of 
an insured welded joint. I say ‘‘insured’”’ 
because on these only is there complete 
history as to their action and record. 

It would seem to me that it would be 


well for engineers to discuss the utility of 
this relatively new process of welding 
and encourage its economies which have 
been so decisive in this present war effort, 
rather than to continually drag their 
feet. 


J. F. 


2 President, The Lincoln Electric Company, 
Cleveland, Ohio. Mem. A.S.M.E. 


Inter professional Institute 


To THE Epiror: 


I have read with interest Mr. Spector's 
letter published in the October issue of 
MEcHANICAL ENGINEERING, in which he 
suggests an interprofessional organiza- 
tion for the exchange of information be- 
tween the members of the various learned 
professions. Mr. Spector’s proposal 
was anticipated over twenty years ago by 
Mr. Thomas Kimball, then president of 
the American Institute of Architects, 
who with others founded the American 
Interprofessional Institute, whose aims 
and purposes are those outlined by Mr. 
Spector. 

The Institute has Chapters in many 
Midwestern cities. The Milwaukee 
Chapter, to which I have belonged since 
its inception, has among its members 


leading men of all the learned profes- 
sions, including many engineers. 

We have weekly luncheon meetings 
which are well attended and which are 
usually addressed by one of our mem- 
bers, the addresses and following discus- 
sion being very stimulating to members of 
other professions than that of the 
speaker. 

As a result of my own experience I 
thoroughly agree with Mr. Spector 
that such interprofessional groups should 
be formed throughout the country and 
that engineers should take an active 
part therein. 

I shall be glad to give further informa- 
tion on this subject to anyone interested. 

Artaur Simon.? 


3 Patent attorney and engineering consult- 
ant, Milwaukee, Wis. Mem. A.S.M.E. 


A.S.M.E. BOILER CODE 


HE Boiler Code Committee meets 

monthly for the purpose of consider- 
ing communications relative to the Boiler 
Code. Anyone desiring information on 
the application of the Code is requested 
to communicate with the Committee 
Secretary, 29 West 39th St., New York 
18, N. Y. 

The procedure of the Committee in 
handling the cases is as follows: All in- 
quiries must be in written form before 
they are accepted for consideration. 
Copies are then sent by the Secretary of 
the Boiler Code Committee to all of its 
members. The interpretation, in the 
form of a reply, is prepared by the Com- 
mittee and is passed upon at a regular 
Meeting. 

This interpretation is later submitted 
to the Council of The American Society 
of Mechanical Engineers for approval and 
then issued to the inquirer and published 
in MrecHAnicaL ENGINEERING. 

Following is a record of the interpreta- 
tions formulated at the meeting of No- 
vember 17, 1944, and approved by the 
Council on December 22, 1944. 


ANNULLED CaszEs 


Case Paragraph 
Number Revised 
974 Pars. P-278, P-332(e) 
979 Alternate Rules for Unfired 
Pressure Vessels 
988 Deletion of Specification S-4 
991 Preamble, Pars. P-301, P-332(e) 
1001 ‘Par. P-112(c) 
1003. Par. P-290(a) 
1005 Par. P-112(c) 
1006 Par. P-102(h) 
Pars. P-198(a) 


Case No. 828 (Reopened) 
(Special Ruling) 


Inquiry: Is it permissible, under the 
rules of Section VIII of the Code, to con- 
struct fusion-welded vessels of nickel- 
clad steel plate? 

Reply: It is the opinion of the Com- 
mittee that unfired pressure vessels may 
be constructed of nickel-clad plates com- 
plying with Specification SA-265 pro- 
vided that all Code requirements cover- 
ing design, welding, and tests for the 
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class of service for which the vessels are 
intended are complied with, as well as 
the following additional requirements: 


(1) The provisions of this Case are lim- 
ited to the use of nickel-clad steel plate 
material specified in Specification SA-265. 


(2) The base plate material shall be in 
accordance with an approved steel plate 
specification, the required tests being 
made of specimens with the clad material 
removed. The bend test shall be made 
with the clad side in tension. 


(3) All nickel-clad plates shall show a 
minimum shear test of 20,000 psi when 
tested in the manner described in the 
specification. One shear test shall be 
made on each rolled plate and results re- 
ported by the mill. 


(4) The full thickness of the composite 
plate may be used in design calculations 
for Par. U-68 vessels provided the service 
temperature does not exceed 250 F, and 
for other vessels provided that both the 
service temperature does not exceed 250 F 
and the service pressure does not exceed 
100 lb. For all other vessels the thick- 
ness of the carbon steel base plate only 
shall be used in design calculations. Al- 
lowable stresses shall not exceed those 
given in Table U-2 for the base materials 
used. 


(5) When the full thickness is used for 
design calculations or when the joint is 
to be made without first removing a nar- 
row strip of cladding, the welding pro- 
cedure qualification tests, the welding 
operator qualification tests, and the pro- 
duction test plates of Par. U-68 vessels 
shall include two free-bend specimens, 
one of which shall be tested with the 
cladding in tension and the other in com- 
pression; both shall meet the elongation 
requirement, measured over a gage length 
of not less than '/2in. including the weld, 
for the class of construction required. 


(6) The weld shall be completed before 
radiographing where radiographing is re- 
quired except that when the thickness of 
the carbon steel base plate only is used in 
the design calculations and the joint is 
made by first removing a narrow strip of 
the nickelcladding, then welding the base 
plate and subsequently inserting a strip of 
nickel welded along both edges to restore 
the cladding, the weld in the base plate 
may be radiographed before the cladding 
is restored. 


(7) The types of joint and welding 
procedure used shall be such that steel 
weld metal shall not fuse into the nickel 
layer and the depth of the nickel bead 
shall be kept to a minimum. 


(8) No fillet weld shall be allowed in 
longitudinal or girth joints except for 
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dished heads of Par. U-70 vessels convex 
to pressure (See Fig. U-18c). ° 

It is important that the completed 
welds have a corrosion-resistant property 
substantially equal to that of the nickel 
cladding. Until such time as suitable 
rules to test corrosion-resistant proper- 
ties of welds are formulated, the manu- 
facturer should satisfy the purchaser that 
the weld is suitable for the intended ves- 
sel use. For operating temperatures in 
excess of 250 F, consideration should be 
given in the design of the vessel to the 
effect of thermal stresses arising from the 
difference in coefficients of expansion of 
the two materials. 


No. 855 
(Annulled) 


Casg No. 896 (Reopened) 
(Special Ruling) 


Inquiry: Is it permissible, under the 
rules of Section VIII of the Code, to con- 
struct fusion-welded pressure vessels of 
alloy clad plate material complying with 
Specifications SA-263 and SA-264? 

Reply: It is the opinion of the Com- 
mittee that fusion-welded pressure vessels 
may be constructed of alloy-clad plate 
material complying with the above 
specifications provided that all require- 
ments in Section VIII covering design, 
welding, and tests for the class of service 
for which the vessels are intended are 
complied with, as well as the following 
additional requirements: 


(1) It is expected that vessels of alloy 
steel clad plate covered by these rules 
will be used to hold liquids and gases cor- 
rosive to ordinary materials, but the 
selection of an alloy suitable for the ves- 
sel’s contents and the determination of 
corrosive allowances is not covered by 
these rules. 

It is recommended that users assure 
themselves by appropriate tests, or other- 
wise, that the alloy selected and its heat- 
treatment following fabrication are suita- 
ble for the service intended. 

Where service data are not available, 
the procedure of Par. U-11(b) shall be 
followed. 


(2) The chemical composition of the 
base plate material shall be in accordance 
with an approved plate-steel specifica- 
tion. 


(3) All alloy steel clad plates shall 
show a minimum shear test of 20,000 psi 
when tested in the manner described in 
the specification. One shear test shall be 
made on each rolled plate and results re- 
ported by the mill. 


(4) When the full thickness is used for 


design calculations, or when the joint is 
to be made without first removing a nar- 
row strip of cladding, the welding pro- 
cedure, operator qualification, and vessel 
test plates shall include duplicate bend 
specimens, one with the alloy surface in 
tension and the other with the alloy sur- 
face in compression, both of which shall 
meet the elongation requirements of the 
class of construction (Pars. U-68, U-69, 
or U-70) involved, with the elongation 
measured over a gage length of not less 
than '/2 in. inciudiug the weld. 

The all-weld metal tension bar re- 
quired by Par. U-68(d) shall contain no 
stainless alloy on the gage length. 
Where not enough carbon steel weld 
metal is available for the standard 0.505 
bar, it may be omitted. 


(5) Vessels constructed of type 430 
composite material shall be limited to a 
service temperature of 800 F. In no case 
shall the service temperature for vessels 
constructed of composite materials ex- 
ceed the limiting temperature given in 
Table U-2 for either the backing or facing 
material used. 

Stress relief shall be mandatory for ves- 
sels constructed of chromium steel clad 
material. 

Because of the danger of cracking 
when welding composite plates of 
chromium steel clad material with 
straight chromium steel rods, X-ray ex- 
amination of all main seam welds is 
mandatory for Pars. U-68 and U-69 ves- 
sels, while the completed alloy welds for 
Par. U-70 vessels shall be carefully ex- 
amined for cracks. Where austenitic 
rods are used on chromium steel clad ma- 
terial for Pars. U-69 and U-70 vessels, 
radiographing of the welds is not re- 
quired. 


(6) The types of joints and welding 
procedure used shall be such that steel 
weld metal shall not fuse into the stain- 
less layer and the depth of the stainless 
bead shall be kept to a minimum. 


(7) The full thickness of the compos- 
ite plate may be used in design calcula- 
tions for all classes of construction where 
corrosion is not expected. 

The allowable stress shall not exceed 
the values given in Table U-2 for the 
grade of steel used for the base material. 


(8) Where corrosion of the liner ma- 
terial is expected, additional metal 
thickness should be provided. In such 
cases the thickness added for corrosion 
shall be removed from the alloy face of 
all tensile bars before testing. 


Cass No. 1014 


(Interpretation of Par. P-115) 


Inquiry: Will the attachment of a fur- 


MECHANICAL ENGINEERING 


nace to the front tube sheet of a Scotch 
type boiler meet the Code requirements if 
the construction and provisions of Par. 
P-115 are used? 

Reply: It is the opinion of the Com- 
mittee that the intent of the Code will be 
met provided that: 


(1) The tube sheet is supported by 
tubes, or braces, or both; 


(2) The joint is wholly outside the 
furnace; 


(3) The furnace at the weld is not in 
contact with primary furnace gases; 


(4) The throat of the full fillet weld is 
equal to 0.7 of the thickness of the head; 


(5) The construction conforms in all 
other respects to Code requirements in- 
cluding welding, stress-relieving, etc., 
except that radiographing is not re- 
quired; 


(6) The construction is not used on the 
rear head of a Scotch-type boiler. 


Case No. 1017 
(Special Ruling) 


Inquiry: May the detail for fusion 
welding shown in Fig. 42 be used to at- 
tach a ring type flange to the shell, head, 
or large nozzle neck of an unfired pres- 
sure vessel? 

Reply: It is the opinion of the Com- 
mittee that the flange attachment detail 
shown in Fig. 42 meets the intent of the 
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FIG. 42 FUSION WELDED CONNECTION 


FOR A RING FLANGE 


Code and may be used in Code construc- 
tions provided: 


(1) The welding details at the back of 
the ring flange are at least equal to those 
shown for detail 7(a) of Fig. UA-3, and 
that the inside weld be made with sur- 
faces prepared with an included angle of 
not less than 60 deg; 


(2) The flange ring is designed as a 
loose-type ring flange within the limita- 
tions established in Par. UA-21(a)(1); 


(3) The flange ring, if cut from plate 
material, is free of serious laminations. 
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i IS the policy of the Boiler Code Com- 
mittee to receive and consider as 
promptly as possible any desired revisions 
of the rules and its codes. Any sugges- 
tions for revisions or modifications that 
are approved by the Committee will be 
recommended for addenda to the code, 
to be included later in the proper place. 

The following proposed revisions have 
been approved for publication as pro- 
posed addenda to the code. They are 
published below with the corresponding 
paragraph number to identify their loca- 
tion in the various sections of the code 
and are submitted for criticism and ap- 
proval from anyone interested therein. 

It is to be noted that a proposed revi- 
sion of the code should not be considered 
final until formally adopted by the Coun- 
cil of the Society and issued as pink- 
colored addenda sheets. Added word 
are printed in sMALL CAPITALS; words to 
be deleted are enclosed in brackets [ J. 
Communications should be addressed to 
the Secretary of the Boiler Code Commit- 
tee, 29 West 39th St., New York 18, 
N. Y., in order that they may be presented 
to the Committee for consideration. 


Par. P-7. Revise the first sentence to read: 
Staybolts shall be of iron compLyING wITH 
SPECIFICATIONS 8A-84, or oF steel [of the quality 
designated in] compLyinc wits Specification 
SA-81 [or SA-84] on OF ANNEALED MONEL 
METAL COMPLYING WITH SPECIFICATION sB-164. 


Taste P-9. Add the following as (f): 
Stresses, psi 


For lengths between supports not 
exceeding 120 diameters 
(f) Threaded rigid Monel metal staybolt 
(annealed) 


Par. P-20. Revise to read: 
P-20 (a) BxcEPT AS NOTED IN (b), the 
minimum thicknesses of tube sheets for fire- 
tube boilers shall be as follows: 

(same table as in present paragraph) 

(b) TUBE SHEETS WITH A STRAIGHT FLANGE 
LONGER THAN 1!/2 TIMES THE TUBE SHEET THICK- 
NESS, WHEN BUTT-WELDED TO THE SHELL OF A 
FIRE-TUBE BOILER, SHALL HAVE A MINIMUM 
THICKNESS AS SPECIFIED IN (a) BUT WHICH 
IN NO CASE SHALL BE LESS THAN 0.75 TIMES THE 
REQUIRED SHELL THICKNESS, BASED ON THE 
MAXIMUM ALLOWABLE WORKING PRESSURE. 


Par. P-108 (b). Revise to read: 
(6) All connections attached by fusion 
welding shall be stress-relieved, ExcEPT as 
ALLOWED OTHERWISE IN PAR. P-268(p). 


Par. P-186(c). Add the following as the 
second section: 

Mud rings of plate material permissible 
under the Code may be used in the construction 
of waterlegs of vertical fire-tube boilers and 
may be attached as shown in Fig. P-21(f) 
in compliance with the requirements of Par. 
P-198, provided: 


Proposed Revisions and Addenda to Boiler 
Construction Code 


(1) The width of the waterleg does not 
exceed 4 in.; 

(2) The thickness of the mud ring plate is 
at least 1/2 in. 

The welding shall be stress-relieved, but 
radiographic examination is not required. 


Par. P-268(p). Revise as follows: 

(p) UNL Ess sPECIFICALLY ALLOWED OTHER- 
wise, all connections after being attached by 
fusion welding shall be stress-relieved. 

FusiON-WELDED CONNECTIONS MAY BE ADDED 
TO A VESSEL AFTER IT HAS BEEN STRESS-RELIEVED, 
WITHOUT REQUIRING STRESS-RELIEF PROVIDED: 

(1) THe DIAMETER OF THE ATTACHMENT 
OPENING IN THE VESSEL WALL DOES NOT EXCEED 
THAT ALLOWED FOR AN UNREINFORCED OPEN- 
ING; OR DOES NOT EXCEED 2 IN., WHICHEVER IS 
SMALLER; 

(2) THe INSIDE AND OUTSIDE ATTACHMENT 
WELDS DO NOT EXCEED °/g IN. THROAT DIMEN- 
SION. 

THIS PROVISION DOES NOT APPLY TO THOSE 
CONNECTIONS SO PLACED AS TO FORM LIGAMENTS 
IN THE SHELL, THE EFFICIENCY OF WHICH WILL 
AFFECT THE SHELL THICKNESS. SUCH ADDED 
CONNECTIONS SHALL BE STRESS-RELIEVED. 


Par. A-45. Revise the second sentence of 
the first section to read: 

The remaining valves may be set within a 
range of 3 per cent above the maximum allow- 
able working pressure, but the range of setting 
of all of the saruRATED STEAM valves on a boiler 
shall not exceed 10 per cent of the highest 
pressure to which any saTURATED STEAM Valve 
is set. 

Pars. L-102(h) Seconp SenTENce or SEcoND 
AND U-63 (b) (2) Seconp Sen- 
TENCE. Revise to read: 


THE WELD RIPPLES OR WELD SURFACE IR- 
REGULARITIES, ON BOTH THE INSIDE AND OUT- 
SIDE, SHALL BE REMOVED BY ANY SUITABLE 
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MECHANICAL PROCESS, TO A DEGREE SUCH THAT 
THE RESULTING RADIOGRAPHIC CONTRAST DUE 
TO ANY REMAINING IRREGULARITIES CANNOT 
MASK OR BE CONFUSED WITH THAT OF ANY OB- 
JECTIONABLE DEFECT. ALSO THE WELD SURFACE 
SHALL MERGE SMOOTHLY INTO THE PLATE SUR- 
race. [The weld reinforcements on both the 
inside and outside shall be ground, chipped 
and ground, or suitably machined to remove 
the irregularities of the weld surface so that it 
merges smoothly into the plate surface. } 


Par. H-39. Add the following: as a foot- 
note to the table: 

For systems with more than 2400 sq ft of 
installed equivalent direct water radiation, the 
required capacity of ‘the cushion tank shall be 
increased on the basis of one gallon tank ca- 
pacity per 33 sq ft of additional equivalent 
direct radiation. 


Par. U-59(p). Add to the first section and 
to the first sentence of the second section 
the words, ‘‘except as allowed otherwise in 
this paragraph;"’ add as the third section, 
the same as is being added to Par. P-268(p). 


Par. U-70. Add the following as (f): 
(f) Vessels assembled in the field shall not 
be built under the requirements of Par. U-70. 


Par. U-208(c). Revise the second section 
to read: 

[Cylindricalspecimens or those not having a 
plane surface shall be sectioned across the 
welds to obtain plane surfaces which shall 
include the fu.l width of the weld. The plane 
surfaces shall be polished to a bright, smooth 
condition which may be accomplished by 
filing or grinding and polishing with emory 
cloth and should be completed with the use of 
emery cloth of grade 00.] The specimens shall 
[then] be GROUND OR OTHERWISE SMOOTHED 
AND THEN etched by any method or solution 
which will reveal the defects without unduly 
exaggerating or enlarging them (See Par. UA- 
85). 


PLANE-LAUNCHING GUN TESTED 


(Workman at the U. S. Naval Ordnance Plant, Canton, operated by the Westinghouse Electric 
& Manufacturing Company, shoves a shell into a plane-launching catapult gun to test the 
breech, the hinged metal door that seals the shell in the gun. This gun will provide the power 
to launch scouting oe from the deck of a battleship or a cruiser. When a shell containing 


black powder is fired in the 


n, the rapidly expanding gases rush into a bomb-shaped expansion 


chamber and then operate a large piston, just as gasoline vapors explode to push the — in an 


automobile engine. The piston yanks a small cart along the catapult track and the p 
on the cart, is tossed into the air. ) 
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REVIEWS OF BOOKS 


And Notes on Books Received in the Engineering Societies Library 


The Elements of Administration 


Tue Exrements or ADMINISTRATION. By L. 
Urwick. Harper & Brothers, New York, 
N. Y., 1944. Cloth, 5'/4 X 8 in., 132 pp., 
5 figs., $2. 


Reviewep sy J. M. Juran! 


HIS is a distinguished book by a dis- 

tinguished scholar. Concentrated to 
a degree approaching terseness, studded 
with quotable epigrams, and incisive to 
the point of taxing the attention, ‘‘The 
Elements of Administration’’ may prop- 
erly be characterized as the most pene- 
trating beam thus far trained on the fog 
that is the art of administration. 

Mr. Urwick has scored most heavily in 
two of the most difficult concepts in ad- 
ministration: the orderly division of the 
subject into its constituent parts and the 
effective co-ordination of these constitu- 
ent parts one with another. Here Mr. 
Urwick is at his best with precise defini- 
tions, lucid explanations, and illuminat- 
ing asides. However, the fact that the 
terminology is British, not American, 
constitutes an obstacle to the American 
reader as well as posing a problem in 
standardization of terminology within 
the so-called ‘‘English’’ language. 

Another noteworthy achievement is 
that the diction itself commands respect. 
Mr. Urwick approaches Mr. Churchill in 
his uncanny ability to sort adjectives and 
to choose those which have the correct 
weight and the most appropriate tint. 
The over-all result is a masterpiece of 
balanced emphasis and restraint. 

Notwithstanding Mr. Urwick’s excel- 
lent performance, his short-term audience 
may well be limited. A better book on 
differential equations is still beyond the 
scope of those who have not mastered 
calculus. Mr. Urwick’s salient likewise 
starts from an advanced base. 

Moreover, Mr. Urwick deals with ad- 
ministration in its broad (and correct) 
sense. He speaks of incentive in its 
broad (and correct) sense. But the ad- 
vanced practitioners in administration 
are largely to be found in industry, and 
the experience of these men is largely 
limited to industry. There may well be 
doubt that Mr. Urwick’s broader defini- 
tions, which embrace government, the 
military, and many other establishments, 


1 Assistant Administrator, Foreign Eco- 
nomic Administration, Washington, D. C. 
Mem. A.S.M.E. 


as well as industry, will strike responsive 
chords in such an audience. Yet even 
if this doubt is well founded, it does not 
deny the validity of Mr. Urwick’s state- 
ments of principles. Rather it provides 
a contrast between the most forward 
point of Mr. Urwick’s salient and the 
pace at which practical application is 
proceeding toward that point. There are 
those who might question the need for 
advancing the outposts so far beyond the 
boundaries of our existing practice. Yet 
this has always been the right of the 
explorer, and history bears him out. 

But whatever may be said about the 
size of the audience presently qualified to 
appreciate ‘“The Elements of Administra- 


tion,’’ the book is of a distinctly enduring 
caliber. Its value will increase as the 
level of appreciation of the nature and 
importance of administration rises. And 
rise itmust. At no time in recorded his- 
tory has human organization grown so 
rapidly to such formidable size. Big 
industry, big government, big labor 
unions, big production, big distribution, 
big social problems, big international 
problems—these and other organizational 
giants are stalking all about us in various 
states of disorganization. Our ability to 
control these giants is in proportion to 
our knowledge and practice of sound 
administration. True, our methods of 
solution are developing also, but we may 
well ponder whether we are winning or 
losing this race. 


Ps Enough and to Spare 


* ENouGH AND To Spare. By Kirtley F. Mather. 
Harper & Brothers, New York, N. Y., 1944. 
Cloth, 41/2 X 71/2 in., 186 pp., $2. 


Reviewep sy E. G. Baitey? 


HIS book is a pleasing surprise in 

that it not only covers rather broadly 
the geological resources of the world, 
the renewable resources from farm and 
forest, trends and probable future maxi- 
mum population, but also in the last 
three chapters, the author expounds very 
creditably on systems of government, 
intellectual needs for democracy, and 
plans for our future. 

The headings for the chapters are dif- 
ferent from those just indicated, which, 
as well as the title of the book, inade- 
quately disclose the real contents to such 
a degree that many might not be tempted 
to read the book unless they learn that 
they camouflage many real gems in a 
scientific approach to many important 
problems which face each one of us and 
which are convincingly substantiated by 
philosophic and religious reasoning. 

Even those who are not especially 
interested in our economic resources and 
economics would do well to begin by 
reading chapters 5, 6, and 7, from which 
they may learn much about our individual 
obligations to society. The author 
stresses that each individual has his duties 
and obligations to perform in our poli- 


* Vice-president, The Babcock & Wilcox 
Co., New York, N. Y. Fellow A.S.M.E. 
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tico-economic society; he is more opti- 
mistic for the immediate future than for 
the distant future, not because of limita- 
tions in physical resources so much as in 
intellectual and moral progress. 

One who begins the book by reading 
chapters 5, 6, and 7 might next read 
chapters 1, 3, and 4, leaving chapter 2 to 
the last, or omitting it and the appendix 
altogether, if one is not particularly in- 
terested in the statistics of our resources 
and consumption of coal, petroleum, 
iron ore, and other minerals. 

The author quotes authoritative data 
on rates of consumption and on estimated 
reserves of resources. Recognizing that 
the reserves of some of our mineral re- 
sources are little better than educated 
guesses, he takes the optimistic side re- 
garding the supply of petroleum, the 
making of motor fuel from coal and shale, 
without even suggesting that increased 
costs may influence our future economic 
relation between man-hours actually re- 
quired to attain a desired standard of 
living. The author also says there is 
plenty of iron ore, much of which is of a 
definitely lower grade than that now 
being used, leaving the question of rela- 
tive costs to decide whether we increase 
our imports of high-grade ores from Cuba 
and Brazil or use our lower grades, but 
giving no advice or prophecy regarding 
the question of whether technological 
development can continue to progress 
fast enough to offset the problem of 
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producing all the iron we want from 
lower and lower grades of iron ore and 
coal, with decreasing working hours at 
higher rates. 

Data on hydropower are given with the 
intimation that we might well afford to 
develop it to its full extent and transmit 
it over great distances “‘at relatively low 
cost."” This, too, ison the optimistic side 
of present economics. The possibility of 


power from tides, wind, and sun are 
mentioned briefly but with an implied as- 
surance that seems entirely unwarranted 
from known history, thermodynamics, 
and probable future economics. 

The author has given an extensive 
bibliography and a list of references on 
the subjects related to the broad range 
covered in this book ‘‘Enough and to 
Spare.”’ 


Books Received in Library 


Arrport ENGINEERING. By H. O. Sharp, 
G.R. Shaw, and J.A.Dunlop. John Wiley & 
Sons, Inc., New York, N. Y.; Chapman & 
Hall, London, England, 1944. Cloth, 8'/2 X 
111/, in., 150 pp., illus., diagrams, charts, 
tables, $5. This undergraduate textbook 
presents concisely the problems that confront 
the airport builder. After a brief discussion 
of airport size and site, planning and pre- 
liminary surveys are considered. Problems 
of grading, drainage, soil stabilization, and 

aving are then treated. Finally, lighting, 
and construction and maintenance 
équipment are presented. 


Amateur Texescope MakinG, edited by 
A.G. Ingalls and others. 497 pp., $4. 


AMATEUR TELESCOPE MakING ADVANCED, 
a sequel to ‘Amateur Telescope Making,” 
edited by A. G. Ingalls. 650 pp., $5. Munn 
and Co., New York, N. Y-., 1943-1944. Cloth, 
53/4 X 8 in., illus., diagrams, charts, tables. 
A comprehensive detailed account of the 
parts and operations necessary for the con- 
struction of telescopes is presented in this 
two-volume set. Volume 1 discusses types, 
lenses, mirrors, mountings, drives, etc., and 
provides some 200 pages of practical informa- 
tion on a large number of technical details. 
Volume 2 offers a more advanced description 
of the finer work needed to produce superior 
instruments and also covers the practical 
aspects of observing. There is a twenty-page 
annotated bibliography in the first volume. 


Butipozers First, the Story of U. S. 
War Construction in Foreign Lands. By 
W. G. Bowman, H. W. Richardson, N. A. 
Bowers, E. J. Cleary, and A. N. Carter. Mc- 
Graw-Hill Book Co., Inc., New York, N. Y., 
and London, England, 1944. Cloth, 53/, X 
9 in., 278 pp., illus., maps, $2.75. An inter- 
esting series of articles describing the work of 
American engineers overseas during the 
present war, as seen by war-corresponding edi- 
tors of the Engineering News-Record, in which 
the articles first appeared. Great Britain, 
North Africa, the Middle East, Alaska, the 
Aleutians, the Pacific Ocean areas, South 
America, and Central America were visited. 


Dynamics or Time Stupy. By R. Presgrave. 
University of Toronto Press, distributed by 
Ambassador Books, Ltd., Toronto, Canada, 
1944. Cloth, 6 X 9'/,in., 211 pp., diagrams, 
tables, $3.50. The author analyzes the essen- 
tial principles to which sound time-study tech- 
nique must conform in order to function effec- 
tively. He points out many elements which 
are unnecessary or are actual drawbacks in 
time-study work. The primary design of the 
book is to help those now pt Meese. in time 
study to assess their present methods, to 
modify them out of reason rather than out of 
experience, and so to use them with greater 
confidence. 


ComrorTIZATION OF ArrcraFT. By A. A. 


Arnhym. Pitman Publishing Corporation, 
New York, N. Y., and Chicago, Ill., 1944. 


meteorologis 


Cloth, 6 X 9'/, in., 347 pp., illus., diagrams, 
charts, tables, $7.50. Looking to the future, 
designers and others associated with the air- 
plane industry and air transport are concerned 
with passenger comfort and conveyance. 
The author has assembled technical data, cal- 
culations, information, and illustrations use- 
ful in eliminating discomforts inherent to 
flying. He outlines the various important 
phases and gives a detailed analysis of air 
supply, heat supply, soundproofing, seating, 
berthing, and catering. Procedures , and 
methods are included for incorporating, speci- 
fying, selecting, and servicing comfort equip- 
ment. 


fy 4 ts 

 AGenerat Meteorotosy, published formerly 
“under the title, “‘Synoptic and Aeronautical 
¢ Meteorology.”’ 


By H. R. Byers. McGraw- 
Hill Book Co., Inc., New York., N. Y. and 
London, England, 1944. Cloth, 5'/2 X 9 in., 
645 pp., illus., diagrams, charts, maps, tables, 
$5. This book is designed as a general text 
embodying the fundamentals as well as the 
modern development in synoptic meteorology, 


including recent advances in the field such as , 


isentropic analysis, new forecasting uses of 
upper-air pressure charts, etc. The last five 
pe ters of the book cover material of par- 
ticular importance in aeronautics. An appen- 
dix contains practical aids for the student and 

Manuat or Macnine Suop Practice. 8B 
O. Benedict, Jr. McGraw-Hill Book Co., 


« Inc., New York, N. Y., and London, Eng- 


land, 1944. Fabrikoid, 43/4 X 71/2 in., 249 
pps» illus., diagrams, charts, tables, $1.75. 
The main part of this small book is devoted 
to such aspects of machine-shop ante ge as 
cutting speeds and times, screw-thtead pro- 
duction, the spiral head for milling machines, 
tolerances a allowances, precision measur- 
ing devices, press tools, and machine-tool 
analysis. Ten illustrative experiments for 
various operations are included, and a con- 
siderable amount of technical data is provided 
in an appendix. 

/ Notes on Heticopter Desicn Tueory. By 


“A.A. Nikolsky. Princeton University Press, 
* Princeton, N. J., 1944. Paper, 6 X 9 in., 228 


pp., diagrams, charts, tables, $3. This vol- 
ume presents a series of lectures given at 
Princeton University in the spring of 1944 to 
a group of engineers representing the Army 
and Navy air forces and various aircraft manu- 
facturers. The treatment is theoretical and, 
mathematical and, of necessity, tentative, as 


P Bory in this field is still in an unstable state. 


AND PaperBoarD, Characteristics, 
‘Nomenclature, and Significance of Tests. 
October, 1944, sponsored by A.S.T.M. Com- 
mittee D-6 on Paper and Paper Products, 
American Society for Testing Materials, 
Philadelphia, Pa., 1944. Paper, 6 X 9 in., 
108 pp., illus., charts, tables, $1.50. The 
four parts of this report cover respectively: 
general considerations and the nature of paper 
properties; the action of water on paper and 


Library Services 


‘LU‘NGINEERING Societies Library 

books may be borrowed by mail 
by A.S.M.E. members for a small 
handling charge. The Library also 
prepares bibliographies, maintains 
search and photostat services, and can 
provide microfilm copies of any item 
in its collection. Address inquiries to 
Harrison W. Craver, Director, Engi- 
neering Societies Library, 29 West 39th 
St., New York, N. Y. 


its significance; definition of terms, nomen- 
clature, and properties of various classes: of 
paper and paperboard; and a discussion of 
commonly used tests applied to paper and 
paperboards and their significance. A com- 
plete list of A.S.T.M. and TAPPI test methods 


isyincluded. 
fii Stock Motps, Catalog of Stock 


Molded Parts, Extrusions and Laminates; 

"compiled by Stock Mold Department of 
Modern Plastics magazine, New York, N. Y., 
1944. Cardboard spiral binding, 8 X 10 in., 
168 pp., illus., $5. Nearly 1600 current stock 
injection and compression molds for plastics 
are illustrated in this Catalog, classified under 
twenty-two headings according to type of 
‘stegt By reference to a list of item num- 
ers the company owning any mold may be 
found. This revised edition also provides the 
same service for some 200 suicabinnd ex- 
truded cross sections and laminated sheets, 
rods, and tubes. 


STEAMBOATS CoME American Inventors 

,in Action. By J. T. Flexner. The Viking 
Press, New York, N. Y., 1944. Cloth, 51/2 X 
81/2 in., 406 pp., illus., diagrams, $3.50. 
An interesting, well-written account of the 
early history of the steamboat. The stories 
of Fitch, Fulton, and Rumsey are told. Fitch's 
life is described with some fullness, and the 
reasons for his failure explained. Fulton is 
given credit as the ‘‘inventor,’’ the man who 
finally won therace. There isa good bibliog- 
taphy. 


/ Universe Arounp Us. By Sir J. Jeans. 

’ Fourth edition, revised and reset. Univer- 

+ sity Press, Cambridge, England; The Mac- 
millan Co., New York, N. Y., 1944. Cloth, 
5/2 X 81/2 in., 297 pp., illus., diagrams, 
charts, tables, $3.75. is book contains a 
brief account, written in simple language, 
of the methods and results of modern astro- 
nomical research, both observational and theo- 
retical. Special attention has been given to 
problems of cosmogony and evolution and to 
the general structure of the universe. This 
fourth edition has been largely rewritten in the 
light of recent advances, such as the applica- 
tion of the physics of atomic nuclei to various 
stellar phenomena. 


VA Uses AND APPLICATIONS OF CHEMICALS AND 


Revatep Maresriats, vol. 2. By T. C. 
Gregory. Reinhold Publishing Corporation, 
New York, N. Y., 1944. Cloth, 6 X 91/, in., 
459 pp., $9. This ee is intended for 
sellers, users, and makers of chemicals and 
related materials. It lists some 2600 such 
substances and tells their uses in detail. It 
also lists them by uses. Patents which con- 
trol certain uses of various chemicals are listed 
and the addresses of patent owners given. 
There is an index of synonyms. The book 
supplements the first volume, issued in 1939, 
and the indexes of uses and patents cover both 
volumes. 
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A.S.M.E. NEWS 


And Notes on Other Engineering Activities 


Plans for A.S.M.E. Spring Meeting 
at Boston, April 16-18, Being 
Developed 


HE 1945 Spring Meeting of the Society is 

scheduled to be held at the Hotel Statler, 
Boston, Mass., April 16-18, 1945. The pro- 
gram is beingdeveloped entirely from the point 
of view of contributing to increased production 
of war material. The subjects under discussion 
and the method of operation of the Meeting 
will, it is believed, conform to the desires of 
the government that meetings shall contribute 
definitely to war production. About a dozen 
divisions and technical committees are con- 
tributing sixteen to eighteen sessions. Com- 
plete information is not yet available regard- 
ing all of these sessions. However, it can now 
be said that there will be sessions on Aviation, 
Heat Transfer, Metals Engineering, Textiles, 
Metal Cutting, and Steam Power. 


Fuels Division Sponsors Two Sessions 


The Fuels Division will have two sessions 
which have been fully developed as follows: 

Session 1, ‘Flow of Coal,’’ by Wolfe and von 
Hohenleiten; and ‘Elimination of Smoke on 
Locomotives by the Use of Overfired Air 
Jets," by E. D. Benton and R. B. Engdahl. 

Session 2, ‘‘Estimating and Evaluating 
Army Fuel Consumption,"’ by Richard E. Bil- 
ler, War Department, Washington, D. C.; 
and ‘Pressure Combustion,’’ by Irvin D. 
Groak. 


Training for Leadership 


The Committee on Education and Training 
will have two sessions and a luncheon dealing 
with the important subject of training for 
leadership. One paper on this subject will be 
presented by D. C. Prince, of the General 
Electric Company, and another on training for 
leadership as applied to the Ordnance Depart- 
ment will be presented by Brigadier General 
H. R. Kutz and Col. Bradley Dewey, president, 
Dewey and Almy, Cambridge, Mass. 


Labor Problems to Be Aired 


The Management Division is co-operating in 
the second session at which speakers of national 
prominence will be heard. Prof. Sumner 
Schlichter, of Harvard University, will speak 
on “‘Industry-Wide Collective Bargaining.” 
**Guaranteed Annual Wages” will be the title 
of a paper by Ernest Dale, research department 
of the American Management Association; 
John Connolly, head of Workers Education 
Bureau, American Federation of Labor; and 
Lawrence Rogin, educational director, Textile 
Workers’ Union of America. 


Other Management Sessions 


A second session of the Management Divi- 
sion will be devoted to a discussion or Ord- 
nance arsenal management. It is planned to 
present two subjects: Ordnance arsenal plan- 
ningeand Ordnance arsenal performance meas- 
urement. 

At the third session the sujbect will be 
workers’ education program, and a paper, 
“Organized Labor Goes to College,’’ will 
be presented. 


Aviation Division Has Two Sessions 


Two sessions are planned by the Aviation 
Division. At one of these the papers will 
deal with gas turbines and jet-propulsion en- 
gines. At the second a paper on the remote 
control of turrets such as those used in the 
B-29 will be coupled with one on water injec- 
tion in a spark-ignition engine. The authors 
of the latter paper are W. P. Green and C. A. 
Shreeve, of the University of Maryland. 


Hunt and Uehling, 50-Year 
A.S.M.E. Members, Send 
Greetings 


MONG the A.S.M.E. members who were 
unable to be present at the Annual Meet- 
ing of the Society November 27—December 1, 
1944, to receive their special Fifty-Year Mem- 
bership buttons were William F. Hunt and 
Edward A. Uehling. The former member has 
expressed his feelings on this occasion in the 
following telegram received by the Society: 


When one’s memory recalls fhe many in- 
spirational ——- of The American So- 
cirty of Mechanical Engineers, Doctor Thurs- 
ton, Uncle John Fritz, Professor Sweet, Charles 
Steinmetz, Holley, Warner, Swasey, Harkness, 
and a host of others, and in loving memory of 
Charles Wallace Hunt, one can but regret as do 
I the inability to be present at this dinner to re- 
ceive the special pin, but I do voice my con- 
viction that our younger members will carry 
on and be in the forefront of the coming battle 
tor peace, for the real battle is to create not 
only the necessary material and its distribu- 
tions but also to create a moral and spiritual 
leadership which the world so sorely needs. 

(Signed) F. Hunt. 


Mr. Uchling, who was born in 1849, and 
who writes from his home in West Allis, Wis., 
that he is the oldest living alumnus of Stevens 
Institute of Technology, expressed his feelings 
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Submit Manuscripts Early 
for Meeting of Applied 
Mechanics Division 


HE Applied Mechanics Division of 

The American Society of Mechani- 
cal Engineers is now making plans for 
its national meeting to be held in Buf- 
falo, N. Y., May 18 and 19, with head- 
quarters at the Hotel Statler. 

Those intending to submit papers for 
presentation at this mecting are re- 
quested to do so as soon as possible in 
view of the early date for which it is 
scheduled. 


in an essay entitled, ‘‘How I Feel to Be Ninety- 
Five Years Old,’’ which he too sent to the 
Society. He writes in part: 


Mentally, I feel happy that my old think 
tank, although slowed down considerably, stil] 
functions normally, which enables me to con- 
tinue my hobby, which is to correspond with 
all those of my numerous relations and a few 
friends who answer my letters. I also write 
short essays On various subjects and have them 
typed. I write these essays: First, because the 
thoughts occur to me; second, because I have 
the time to write them down; and third, to 
keep my old think tank from rusting up. .... 

ocationally, I have much to be thankful 
for and little to regret. I happened to be ina 
Osition to solve two vital engineering prob- 
coat First, the invention of a machine to 
economically handle the molten iron produced 
in the modern blast furnace; and second, the 
invention of an instrument to correctly measure 
and record temperatures up to and over 2000 
degrees. Because of these and several minor 
accomplishments, my alma mater, Stevens In- 
stitute of Technology, conferred upon me the 
honorary degree of Doctor of Engineering. .. . . 

Some of the readers of this letter may want 

to ask, ‘‘What did you do to preserve your 
hysical and mental vigor as well as you 
fave?” The answer to that question is, not 
what I did but what I succeeded in not doing. 
The most important attributes to longevity 
are a strong constitution and an unexcitable 
temperament. ... If you want to live long, 
don’t worry ... ‘‘Don't bid the devil good 
morning beforehecomes."’... Doall thingsin 
moderation. .. But, above.all,do not worry. 
That’s how I feel at ninety-five years old. 


Ricardo Awarded 
Rumford Medal 


T has been announced by the Royal Society 
that the Rumford Medal will be presented 
to Dr. H. R. Ricardo, president of The Institu- 
tion of Mechanical Engineers and honorary 
member of The American Society of Mechani- 
cal Engineers. 
The award is made every second year ‘‘to 
the author of the most important discovery or 
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useful improvement which shall have been 
made known to the public in any part of 
Europe during the preceding two years on 
heat or on light, the preference always being 
given to such discoveries as, in the opinion 
of the President and the Council of the Royal 
Society, tend most to promote the good of 
mankind.” 


E. R. Fish Honored by 
A.S.M.E. Boiler Code 
Committee 


FTER 26 years of service on the A.S.M.E. 
Boiler Code Committee, during the last 

three of which he was chairman of the Com- 
mittee, E. R. Fish retired late in 1944 and was 
elected an honorary member of the Committee. 
Mr. Fish, who was engineering consultant of 
the Hartford Steam Boiler Inspection and In- 


E. R, FISH 


surance Company of Hartford, Conn., was a 
manager of the Society from 1923 to 1926, and 
vice-president from 1926 to 1928. He became a 
member of the Society in 1914 and was made 
a fellow in 1936. 


Resolutions of Boiler Code Committee 


Upon the retirement of Mr. Fish as a member 
of and chairman of the Boiler Code Com- 
mittee, the following statement and resolution 
was entered upon the Committee’s minutes. 

‘We all enjoyed having Mr. Fish as a mem- 
ber of the Committee and honored and re- 
spected him as our Chairman. 

“Mr. Fish was a pioneer in establishing 
standards for the construction of safe boilers. 
He was associated with Col. E. D. Meier who, 
as president of the A.S.M.E. in 1911, was in- 
strumental in appointing a committee of seven 
members to prepare boiler and pressure-vessel 
tules. As early as 1900 he worked with 
Col. Meier in an endeavor to set up standards 
in the American Boiler Manufacturers Associa- 
tion. There is no one who has a better knowl- 
edge of the safety movement for boilers than 
Mr. Fish who has followed it from the very 
start. 

“The Committee was reorganized in 1914 
and took up the work initiated by the group 
of seven. All was not easy going. The sur- 
vival of the Committee was due to the loyalty 
of its members. It gained many friends but 
had its enemies, some of whom were in high 
standing in the Society. It owes its success to 
the devotion of its members and to those who 
co-operated in giving it sound advice. 
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“As the work progressed it became apparent 
that its importance and ramifications far ex- 
ceeded the early expectations. It was aptly 
said that the committee had a bear by the tail 
and did not dare let go. All this bound the 
committee together more firmly than could 
have been done by any rule or precept. 

“Mr. Fish was appointed a member of the 
Boiler Code Committee in 1918, and thus has 
served continuously for 26 years, the last three 
as chairman. 

“‘He was endowed with the loyal spirit of 
the committee. He joined the others in freely 
contributing a vital part of his lifework. He 
will stand as a shining example to those 
who will continue the work. 

“In view of all this, it is fitting to recognize 
and make a record of our feelings by taking 
action of the following: 


Resolved: That the members of the Boiler 
Code Committee hereby express their grateful 
appreciation and thanks to Mr. Edwards Rus- 
sel Fish for his valuable contributions to the 
work of the Committee in the formulation, re- 
vision, and interpretation of the various Sec- 
tions of its Codes and also for his successful 
guidance of the Committee during his term as 
Chairman. We hope that in the future he will 
attend our meetings as often as convenient. 
We know he will continue to keep the best in- 
terests of the Committee and Society close to 
his heart and be ready to give helpful advice. 
The members sincerely extend their best wishes 
for health and happiness in the well-deserved 
leisure hours of his retirement.” 


H. W. Barlow Elected Dean. 


at Texas A.& M. 


OWARD W. BARLOW has been elected 

dean of the School of Engineering by the 

board of directors of the Agricultural and 
Mechanica! College of Texas. 

Dean Barlow was graduated from Purdue 
University with the degree of B.S.,M.E., in 
1927, and holds the degrees of M.S. (Minnesota 
1934), and Eng. Sc.D. (New York University 
1941). At the time of election to dean of engi- 
neering, he had been serving as acting dean of 
engineering since June, 1944, and prior to that 
he was head of the department of aeronautical 
engineering. He joined the staff at the A.&M. 
College in 1940, coming from the aeronautical] 
engineering department at the University of 
Minnesota. 

Dean Barlow's background includes 12 years 
of teaching aeronautical engineering; consult- 
ing engineering practice; and the position as 
staff engineer for the Glenn L. Martin Co. 


Edison Medal Awarded to 
E. F. W. Alexanderson 


HE Edison Medal for 1944 has been 

awarded by the American Institute of 
Electrical Engineers to Ernst Fredrik Werner 
Alexanderson, consulting engineer, General 
Electric Company, “‘For his outstanding in- 
ventions and developments in the radio, trans- 
portation, marine, and power fields."” 

The Edison Medal was founded by associ- 
ates and friends of Thomas A. Edison and is 
awarded annually for ‘‘meritorious achieve- 
ment in electrical science, electrical engineer- 
ing, or the electrical arts’’ by a committee 
composed of 24 members of the American 
Institute of Electrical Engineers. 
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E.I.C. to Meet at Winnipeg 


Feb. 7-8 


HE Annual Meeting of The Engineering 

Institute of Canada will be held at the 
Royal Alexandra Hotel, Winnipeg, Manitoba, 
Canada, Feb. 7 and 8, 1945. 

One of the features of the meeting is to be a 
symposium of papers on airline operations: 

‘Principles Involved in Operation of a Mod- 
ern Airline,’ by J. T. Bain, superintendent of 
engineering and maintenance, Trans-Canada 
Airlines, Winnipeg. 

**The Engineering Development of an Airline 
Aircraft,’’ by J. T. Dyment, engineering super- 
intendent, Trans-Canada Airlines. 

“The Future of Radio Communications in 
Commercial Air Transportation,’’ by S. S. 
Stevens, superintendent of communications and 
electronic development, Trans-Canada Air- 
lines. 

*‘New Developments in the Field of Ma- 
terials and Processes,’ by P. E. Camoureux, 
materials and processes engineer, Trans-Canada 
Airlines. 


Dunn and Jewett Honored 


T a dinner of the New York Electrical 
Society, Inc., held at the Engineering So- 
cities Building, New York,N. Y., Jan. 10, 1945, 
Gano Dunn, Fellow A.S.M.E., and president, 
J. G. White Engineering Corporation, and 
Frank B. Jewett, chairman of the National De- 
fense Research Committee, were made honor- 
ary members of that society. George F. Bate- 
man, member A.S.M.E., and dean, School of 
Engineering of Cooper Union, who is president 
of the New York Electrical Society, conferred 
the honorary memberships ‘‘in recognition of 
their outstanding contributions to the ad- 
vancement of science, engineering, and indus- 
try in this country and for their outstanding 
work in behalf of the New York Electrical 
Society itself."’ 


1945 A.S.M.E. Committee 
Personnel List Sent on 
Request 


EMBERS of The American Society of 
Mechanical Engineers who wish to re- 
ceive a copy of the 1945 issue of the Society 
Records containing committee personnel are 
requested to fill out and mail the accompanying 
form, or order by letter, addressed to the 
Secretary, A.S.M.E., 29 West 39th Street, New 
York 18, N. Y. 
This issue, to be published in February, will 
form a part of the Society Records Section 
of the Transactions as bound for library use. 


A.S.M.E., 29 West 39th St. 
New York 18, N. Y. 


Please send me a copy of the February, 
1945, issue of the Society Records. 
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ADAM K. STRICKER, JR., RECEIVES EX- 
CEPTIONAL CIVILIAN SERVICE AWARD 


(A member of The American Society of Me- 
chanical Engineers was honored recently when 
Adam K. Stricker, Jr., industrial engineer with 
the Signal Corps, received the Exceptional 
Civilian Service Award, highest civilian com- 
mendation of the War Department, from Major 
General H. C. Ingles, Chief Signal Officer, at a 
ceremony in the Pentagon Building, Washing- 
ton, D.C., December 11. Mr. Stricker, on war 
leave from the office of the chairman, General 
Motors Corporation, received a citation signed 
by the Secretary of War, reading: ‘‘In recog- 
nition of his outstanding planning and organi- 
zational ability in the development of systems 
which greatly facilitated the procurement, 
storage, packaging, and issue of Signal Corps 
equipment. By his perseverance and untiring 
efforts he contributed immeasurably to the 
nation’s war effort."’) 


Orville Wright Honorary 
Member British I.M.E. 


T A luncheon held at the Engineers Club of 
Dayton, Ohio, on Friday, November 10, 
1944, Orville Wright, honorary member 
A.S.M.E., was presented with a Certificate of 
Honorary Life Membership in The Institution 
of Mechanical Engineers (British). 
The presentation was made by E. D. Smith, 
a member of the Dayton Section of the A.S. 
M.E. Attending the meeting were friends and 
other members of the Dayton Section, which, 
at the request of Robert M. Gates, president of 
the A.S.M.E. for 1944, made the presentation 
in behalf of the British organization. 
An attractive booklet commemorating the 
Occasion was issued to those present. 


W. S. Newell Heads 
Naval Architects 


NNOUNCEMENT has been made of the 

election of William S. Newell, president, 

Bath Iron Works, Bath, Me., as president of 

The Society of Naval Architects and Marine 

Engineers for a term of two years beginning 
Jan. 1, 1945. 


A.S.A. Officers for1945 


HE re-election of Henry T. Bryans, execu- 

tive vice-president and director of the 
Philadelphia Electric Company, was an- 
nounced at the annual meeting, Dec. 8, 1944, 
of the Association at the Hotel Roosevelt, 
New York, N. Y. Mr. Bryans has already 
served one term as president and has been a 


National Oil and Gas Power Conference to Feature 
Diesel and Gas Engines 


HE 18th National Oil and Gas Power Con- 

ference will be held at the Hotel Schroeder, 
Milwaukee, Wis., May 23-26; 1945. Under 
the direction of Bruno V. E. Nordberg, honor- 
ary chairman, and Robert Cramer, chairman of 
the Milwaukee Section, an exceptionally inter- 
esting program is being prepared. 


Plant Visits 


Milwaukee offers unusual opportunities for 
instructive inspection trips and the schedule 
for the meeting will be arranged so that engi- 
neers attending the meeting may visit plants 
manufacturing Diesel engines, Diesel and air- 
craft-engine superchargers, and welded engine 
frames. 


Four or five technical sessions, under the 
direction of G. C. Boyer, chairman of meetings 
and papers committee, will feature papers on 
gas turbines and superchargers, industrial 
Diesel locomotives, engine bearings, tuning of 
exhaust-pipe systems, Diesel combustion, 
power-plant design, use of Diesels for stand-by 
and peak load, and engine testing. 


Exhibit of Diesel and Gas Engines 


There will be an unusually large exhibit of 
Diesel and gas engines and accessory equip- 
ment, and it isexpected that manufacturers will 
present new and improved units incorporating 
the developments of accelerated postwar re- 
search. 


Eshbach to Head Washington Award Commission 


has been made of the 
election of Ovid W. Eshbach, dean of 
engineering, Northwestern Technological In- 
stitute, as chairman of the Washington Award 
Commission. The purpose of this commission 
is to select an engineer as recipient of the 
Washington Award, which is presented in 
recognition of devoted, unselfish, and pre- 
eminent service in advancing human progress. 
It is conferred each year at a joint meeting of 


members of the five participating societies, 
The Western Society of Engineers, American 
Society of Civil Engineers, American Institute 
of Mining and Metallurgical Engineers, The 
American Society of Mechanical Engineers, 
and the American Institute of Electrical Engi- 
neers. 

The A.S.M.E. representatives on the Wash- 
ington Award Commission are William S. 
Monroe and H. S. Philbrick. 
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member of the board of directors since 1941. 

Other officers of the American Standards 
Association for the coming year will be: 

Vice-President: George S. Case, chairman 
of the Board of the Lamson and Sessions Com- 
pany (re-elected). 

Chairman, Standards Council: H.S. Osborne, 
American Telephone and Telegraph Company 
(re-elected). 

Vice-Chairman, Standards Council: E. C. 
Crittenden, National Bureau of Standards 
(re-elected). 


A.S.L.E. to Hold Its 
Organization Meeting 
- Feb. 8-9 in Chicago 


UBRICATION engineers representing in- 

dustrial and transportation companies 

and educators have organized a nonprofit body 

known as the American Society of Lubrication 

Engineers with headquarters at 135 South 
LaSalle St., Chicago, Ill. 

The society's first meeting will be held Feb. 
8 and 9, 1945, at the Stevens Hotel, Chicago, 
Ill. 

Officers of the new society are: G. E. Prit- 
chard, Republic Steel Company, president; 
J. C. Peebles, dean of engineering, Illinois Insti- 
tute of Technology, vice president; B. H. Jen- 
nings, professor of mechanical engineering, 
Northwestern University, secretary and treas- 
urer. 


SIR (STANDEN) LEONARD PEARCE 


(Owing to delays in the mails, the photo- 
gtaph of Sir Leonard Pearce was not received 
in time for publication in the January issue. 
Sir pln Pearce was elected Honorary 
Member of The American Society of Me- 
chanical Engineers in 1944. Certificate of 
Honorary Membership was accepted on his 
behalf by Sir William Wiseman at the 1944 
Annual Dinner of the Society.) 
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A 


service, we Owe it 


in effect. 


the adoption of a 


technical matters. 


Society 

in importance, and in influence during that time and now is known nationally 
and internationally as the greatest organization in its field. Its success, of course, 
is due to the immeasurable efforts of its members, but in no small measure it is 
also due to the work of the employees of the Society, the staff, who have con- 
scientiously and continuously performed their respective duties in carrying on the 
routine work of running the Society. When the members of this quiet and efficient 


group reach the age where they should no longer be required to continue in active 


is an obligation generally recognized by industry to those who have served long 


and faithfully. Two of our sister engineering societies already have pension plans 


Your Council has had this matter under consideration for a number of years and 
has gradually built up a reserve fund for this purpose, but it is only recently that 
it was felt that the Society’s income justified the adoption of a formal pension 
plan. Your Council has unanimously approved the proposed pension plan—a 
plan which, although not bountiful, is reasonable, and one which will give the 
faithful, long-service members of our staff a sense of security. The salaries paid 
the members of our staff have always been moderate and we feel that we owe 
them this consideration. 


A special committee of Council will shortly send you a ballot for your vote on 


fair. We earnestly recommend your approval. 


Let us show that engineers are interested and able in humanitarian as well as 


This is a family affair. 


President’s Page 
Pension Plan for the Staff 


A FAMILY AFFAIR 


is nearly sixty-five years old. It has been growing in numbers, 


to them to provide plans and means for their retirement. This 


pension plan which we consider most necessary, merited, and 


At home, particularly, we should practice what we preach. 


(Signed) Avex D. Batrey, President, A.S.M.E. 
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Among the Local Sections 


Instruments and Regulators Division of Chicago Section 
3 Holds First Meeting 


he Chicago Section held a meeting on Nov. 

20,1944, at the Central Y.M.C.A. Building. 
William H. Murphy, vice-president and secre- 
tary, Castings Patent Corporation, Chicago, 
Ill., spoke on “‘Nonferrous Castings by the 
Plaster-Mold Process."" Mr. Murphy was ex- 
ceptionally well qualified to tell about the 
interesting details of the process and what it 
means to the engineer. 

At the December meeting in the Central 
Y.M.C.A. auditorium Dr. Ovid Wallace Esh- 
bach, dean, Technological Institute, North- 
western University, gave a talk on ““The Op- 
portunities and Responsibilities of the Young 
Engineer in the Postwar Period,’’ which was 
very well received. 


A dinner meeting was held December 18 at 
the Chicago Engineers Club. This was the first 
meeting of the new “‘Industrial Instruments 
and Regulators Division,’ Chicago Section, 
and the subject discussed was ‘‘Industry's 
Postwar Requirements for Industrial In- 
struments and Regulators.’ Dr. Donald J. 
Bergmann, chicf engineer, Universal Oil 
Products Co.; Donald G. Reid, mechanical 
engineer, Sargent and Lundy; L. R. Grandy, 
assistant superintendent of tests, Buick Motor 
Division, and Chester W. Bruce, combustion 
engineer, Republic Steel Co. Chicago plant, 
were the speakers, and each explained a sepa- 
rate phase of the subject. There were 92 in 
attendance. 


Boston Section Discusses 
Unwritten Laws of Engineering 


W. J. King was the speaker at the dinner 
meeting of the Boston Section on December 
14, 1944, at the Engineers Club, Boston, Mass. 
He discussed some of the points of his articles 
on Unwritten Laws of Engineering,” 
published in recent issues of MegcHanicaL 
ENGINEERING (May, June, and July, 1944) and 
read letters from engineers which he had re- 
ceived, in favor of or against the various ideas 
set forth in the articles on engineering behavior. 
A very lively and worth-while discussion fol- 
lowed the address. Sixty members attended 
the dinner and the total attendance for the talk 
was 135. 


Bridgeport Section Hears 
Lecture on Glass 


At a dinner: meeting on December 13, at 
Hotel Barnum, Bridgeport, Conn., the Bridge- 
port Section heard Charles John Phillips, man- 
ager, electronic sales department, Corning 
Glass Works, Corning, N. Y., talk on ‘Recent 
Developments in Glass."’ In his talk Mr. 
Phillips told of the present-day usefulness of 
glass to the scientist and layman, some of the 
problems in its manufacture and application to 
unusual situations, and the interesting proper- 
ties of this widely used material. Mr. Phillips 
has been engaged in the research and manufac- 
ture of glass specialties for many years and is a 
recognized authority in this field. He has lec- 
tured before the Royal Canadian Institute, 
American Chemical Society, and many other 
societies and conferences. 


Central Illinois Section 
Holds Two December 
Meetings 
At the December 6 meeting of the Program 


Advisory and Executive committees, held at 
the Pere Marquette Hotel, Peoria, Ill., the 


members gave reports on various activities of 
the Section. W. W. Babcock told of the pro- 
ceedings of the Group Delegates Conference 
held in New York, N. Y., Nov. 25, 1944; 
W. L. H. Doyle told of some of the results of 
meetings of committees of which he is a mem- 
ber, also held in New York, N. Y., during 
the Annual Meeting. 

F. G. Ely was the speaker at the December 14 
meeting at the Jefferson Hotel, Peoria, Ili. He 
described the mobile steam-power units which 
have been developed and installed in the tem- 
porary re-establishment of electric plants in 
war-distressed areas, illustrating his talk with 
slides, and explained the difference between 
floating and land units. 


Detroit Section Hears Talk 
on the Round Engine 


The Detroit Section held a meeting on Dec. 
5, 1944, preceded by a dinner at the E.S.D. 
Auditorium, Detroit, Mich. The speaker was 
Allison C. Bayles, vice-president, American 
EngineCo. His subject was ‘‘An Examination 
of the Round Engine,”’ and in the course of his 
speech Mr. Bayles covered the patent history of 
the Round engine and details of a recently 
built engine, in comparison with a conven- 
tional engine. Following him, E. S. Hall, 
manager of round-engine patents, described the 
method developed to pool all patents on this 
engine which is of benefit to the inventor and 
to the development of this type of engine. 
An interesting discussion followed. Two- 
hundred members and guests were present. 


East Tennessee Section Hears 
Dean W. R. Woolrich 


Dean W. R. Woolrich, director, Bureau ot 


_ Engineering Research, University of Texas, 


spoke on the subject of prospective changes in 
education for mechanical engineers and trades 
at the East Tennessee Section meeting held at 
Kingsport, Tenn., on Dec. 1, 1944. There were 
20 members and 50 visitors present. 
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Strain Gages Discussed at 
Fort Wayne Section 


A dinner meeting of the Fort Wayne Section 
was held on Dec. 15, 1944, at the Chamber of 
Commerce, Fort Wayne. Mr. Tatnall, manager 
of the testing-machine research and develop- 
ment division, Baldwin-Southwark Division, 
Baldwin Locomotive Works, Philadelphia, 
Pa., spoke on ‘‘Strain Measurements and Strain 
Gages.’ He described and illustrated a strain 
gage and its application to the part to be tested, 
explained the operation of the gage, and in- 
cluded an interesting ‘‘ten-minute course in 
electronics."" He also described the applica- 
tions of the strain gage with reference to design 
of aeronautical structures and engines. A 
lively discussion period followed the lecture. 
It was considered by all present the best meet- 
ing of the year. 


W. F. Guyton Speaker at 
Louisville Section 


At the December 12 meeting of the Louisville 
Section at Cortlandt Hotel Grill, Louisville, 
Ky., members heard W. F. Guyton of the U. S. 
Geological Survey speak on the “Ground 
Water Resources of Louisville.’ In his talk 
Mr. Guyton called attention to the heavy re- 
quirements during the last several years and 
pointed out that they have exceeded the na- 
tural rate of replenishment of water contained 
in the gravel bed underlying that area, caus- 
ing a serious shortage. Some reduction in 
pumping, he said, had been effected but more 
is needed. 


Mid-Continent Section Hears 
Nathan Janco 


One of the largest meetings of the year was 
held by the Mid-Continent Section at the 
Sherman Machine & Iron Works, Oklahoma 
City, Okla., on December 19. A buffet-style 
dinner was served by the company and an ad- 
dress of welcome was given by W. S. Sherman, 
vice-chairman. 

The speaker of the evening was Nathan 
Janco, consulting engineer of Tulsa, Okla. 
Mr. Janco’s subject was ‘Centrifugal Casting.” 
Slides were shown to illustrate his talk, and to 
explain the fundamental principles of casting 
metals by the centrifugal process and the wide 
variety of shapes and sizes which have been 
formed by this method. Mr. Janco pointed 
out the superior quality possible and the 
economy of fabrication and said that a more 
extensive application of the process was antici- 
pated. A lively discussion period concluded 
the lecture. 


Philadelphia Section Hears 
Talks by Hill, Jordan, and 
Liversidge 


“Gasoline From Catalytic Cracking’’ was 
the subject of the talk given by Dr. J. Bennett 
Hill of the Sun Oil Company at the meeting 
of the Philadelphia Section held at the Engi- 
neers Club in Philadelphia, Pa., on Nov. 28, 
1944. Dr. Hill described the Houdry proc- 
ess of catalytic cracking, the equipment used 
and the cycle, and explained the uses and 
the future requirements for high-octane gaso- 
line and the possibility of very high yields per 
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TRENTON MEMBERS OF A.S.M.E. AT LUNCHEON, HOTEL HILDEBRECHT, TRENTON, N. J., DECEMBER 13, 1944 
(A. M.G. Moody presiding, with brief addresses by W. G. Christy, D. P. Eckman, A. M. Greene, Jr.,C. R. Waller, and B. R. T. Collins.) 


barrel of crude gasoline. After his talk there 
was a forty-minute question period from the 
floor. 

Horace P. Liversidge, president, Philadel- 
phia Electric and Gas Co., spoke on ‘‘How 
Public Utilities Have Met Increased Require- 
ments in Wartime’’ at the December 12 meet- 
ing, at 7:30 at the Engineers Club, Philadel- 
phia, Pa. In his talk Mr. Liversidge covered 
all angles of the electric utilities’ participation 
in the war effort, with particular reference to 
the work done by individuals in the Philadel- 
phia Electric Co. both for and apart from the 
company. 

The second speaker, Henry Jordan, covered 
the subject of public water supply in wartime. 


There were present at the meeting 162 
members and visitors. 


Dean W. R. Woolrich Heard 
at Providence Section 


At the November 28, 1944, meeting of the 
Providence Section at the Engineering Society 
Building, the Providence Section heard Dean 
W.R. Woolrich, of the University of Texas, 
discuss the development of food preservation 
from early days, the improvements brought 
about by inventions, and particularly the im- 
provements in the refrigeration field. Eighty 
members heard the talk. 


Dr. C. C. Furnas to Address Dinner Meeting of Junior 
Chemical and Metropolitan Groups, Feb. 21 


R.C. C. FURNAS 

of the Curtiss- 
Wright Corporation 
will be the guest 
speaker at the joint 
dinner meeting of the 
Junior Chemical Engi- 
neers of New York and 
the Junior Metro- 
politan Section Group 
of the A.S.M.E. on 
February 21, 1945. 
His talk will be of extreme interest and en- 
tertainment to everyone inasmuch as it will 
present Dr. Furnas’ views concerning the future 
of aeronautics. 

As everyone knows, the outlook for aviation 
is bright and sure but nevertheless, there are 
many wide-range problems yet to be solved. 
Of specific concern is the point of adapting air- 
planes to take their place along with the mod- 
etn automobile. This and many more items 
present a challenge to the aeronautical industry 
which will be discussed by the speaker. 


Speaker Exceptionally Well Qualified 


Dr. Furnas is exceptionally well qualified and 
capable of tackling the problem of peering and 
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probing into the future of aviation. He at- 
tained his Ph.D. at Michigan only four years 
after his bachelor’s award at Purdue Univer- 
sity. Since then, he has become well known 
as an author, writer, and scientist, being re- 
sponsible for such works as ‘‘America’s To- 
morrow,’ ““The Next 100 Years,’ ‘‘Man, 
Bread, and Destiny,’’ ‘‘Storehouse of Civiliza- 
tion,’’ and numerous articles on heat transfer, 
fluid flow, gas absorption, and distillation. 
Dr. Furnas has taken an active part in the 
American Chemical Society and today is the 
director of research for the airplane division of 
Curtiss-Wright in Buffalo. 


Get-Together Precedes Dinner 


The meeting is to be held on Wednesday, 
February 21, at Childs Restaurant, second 
floor, at 109 West 42nd Street. Dinner is 
scheduled for 6:30 p.m. and is to be preceded 
by an informal get-together at 6:00 p.m. to 
which all are invited. ($1.25). Those who 
cannot attend the dinner will be welcome at 
the meeting which will probably get under 
way about 7:30 p.m. The meeting will be in 
charge of Messrs. C. C. Davis, Elliott Com- 
pany; P. B. Petty, Hydrocarbon Research; and 
M. R. Lyons of M. W. Kellogg Company. 


Raleigh Section Entertains 
Dr. Stephen Timoshenko 


On Nov. 23, 1944, the Raleigh Section and 
Student Branch of the A.S.M.E. entertained 
Dr. Stephen Timoshenko of Stanford Univer- 
sity, Calif., at a luncheon at 12:30 p.m. in the 
State College cafeteria. Following the lunch- 
eon, Dr. Timoshenko was escorted on an in- 
spection tour of the Diesel laboratory build- 
ing and points of interest around the campus. 
At 3:30 he lectured at Withers Hall to more 
than three-hundred engineering students and 
members of the faculty on ‘‘Stress Analysis.” 

Later, members of the Section went to Dur- 
ham, N.C., where the Duke University faculty 
honored Dr. Timoshenko at the Washington 
Duke Hotel. Then Dr. Timoshenko lectured 
on the Duke Campus where about 35 local-sec- 
tion members were present with student mem- 
bers in the hundreds. 


Rock River Valley Section 
Hears W. T. Piper 


At a dinner meeting of the Rock River Val- 
ley Section in the Rainbow Room, Faust Hotel, 
Rockford, Ill., on Dec. 11, W. T. Piper, presi- 
dent, Piper Aircraft Corporation, manufacturers 
of training planes for the past 15 years, spoke on 
“Private Flying.’’ In his talk, Mr. Piper 
urged the building of airports even in small 
towns, to the extent of 10,000 or more, stress- 
ing the fact that if a community has poor train 
facilities, it is doubly important that they 
immediately plan to build a field. He said 
that by judicious planning for future expansion, 
the airfield will grow to meet the community's 
needs, and advised against building a huge 
million-dollar project. 

There were 16 members and 67 guests in at- 
tendance. 


Southern California Section 
Holds Joint Meeting 
M. L. Arnold, Richfield Oil Corporation, 
was the speaker at the December 7 meeting of 


the Southern California Section which was 
held jointly with the California Natural Gaso- 
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line Association. Mr. Arnold's subject was 
‘“‘Compressor-Plant Vibration Problems." 
Prepared discussions of the subject were pre- 
sented by representatives of six companies 
manufacturing machinery. Seventy-five per 
cent of the total attendance of 221 were A.S. 
M.E. members. 


J. E. Bourland, Speaker at 
South Texas Meeting 


The South Texas Section held a dinner meet- 
ing on December 7, in the Green Room of the 
Y.M.C.A. Building at Houston, Texas. The 
speaker of the evening was J. E. Bourland, 
North American Aviation Co., Dallas, Texas. 
His subject was ‘Management's Use of Work 
Simplification in Peacetime,’’ and during his 
talk, Mr. Bourland emphasized the great im- 
portance of work simplification and what it 
had accomplished in the war effort and pointed 
out the part it must play in the postwar period. 
Showing of a film followed, demonstrating in 
pictures the results that have been accom- 
plished. A number of slides used in the pro- 
gram at North American Aviation were also 
shown. 


Reports Progress in 
Organizing Trenton Section 


Arthur M. G. Moody, temporary chairman, 
Trenton Committee, called a luncheon meeting 
on December 13 at the Hotel Hildebrechr, 
Trenton, N. J., to discuss plans for an inde- 
pendent Section. Forty-two were in attend- 
ance. W.G. Christy, A.S.M.E. member from 
Jersey City, N. J., and D. P. Eckman of the 
Philadelphia Section attended and were most 
co-operative. Mr. Moody plans a program of 
at least three technical meetings this coming 
winter and spring. 


“Steam Turbines Go to Sea’”’ 
Talk at Utah Section 


A meeting of the Utah Section, held jointly 
with the A.I.E.E. Section, was held at the 
Newhouse Hotel, Salt Lake City, on Nov. 3, 
1944. The speaker was Donald R. Jenkins, 
steam-application engineer, Westinghouse 
Electric & Manufacturing Co., and an 
A.S.M.E. member of the Los Angeles, Cal., 
Section. He presented briefly the history and 
development of both land and marine turbine 
installations, with a description of the latest 
marine applications, including data on marine 
gearing. The talk was illustrated with lan- 
tern slides. 


A.S.M.E. Local Sections 
Coming Meetings 


Baltimore. February 26. Engineer's Club of 
Baltimore at8:00p.m. Subject: ‘‘Opportuni- 
ties for the Engineer in Postwar China,"’ by 
K. Y. Chen, Chinese Legation, Washington, 

Birmingham. February 15. Tutwiler Hotel, 
Birmingham, Ala., at 8:00 p.m. Subject: 
““High-Pressure-Boiler Design,’’ by Otto de 
Lorenzi, director of education, Combustion 
Engineering Company, New York, N. Y. 


Central Indiana. February 9. Antlers Hotel, 
Indianapolis, Ind., at 8:00 p.m. Subject: 
““Corrosion-Resistant Alloys,’’ by John A. 
Gallaher, Chicago district manager, Haynes 
Stellite Corporation, Chicago, III. 

Chicago. February 26. Flemish Room, 
Hamilton Hotel, 18 South Dearborn St., Chi- 
cago, Ill. - Subjects: **Powdered Metals, Their 
Production and Us,’ by Dr. Joseph Drapeau, 
Jr., technical director, Metals Refining Com- 
pany; ‘*‘Machines for Compressing Powdered 
Metals,’’ by James J. Kux, vice-president, Kux 
Machine Company; ‘‘Sintering Furnaces and 
Atmosphere,"’ by Nordberg Koebel, director 
research, Lindberg Engineering Company. 

Central Illinois. February 8. Hotel Jefferson, 
Peoria, Ill., dinner at 6:15 p.m. Program, 7:30 
p-m. Subject: ‘‘The Supersonic Reflecto- 
scope,’’ by F. A. Firestone, professor of phys- 
ics, research, University of Michigan. 

Cleveland. February 8. Cleveland Engineer- 
ing Society at 8:00 p.m. Subject: ‘“The Engi- 
neer’s Status in the Community,’’ by Roy V. 
Wright, vice-president and secretary, Simmons- 
Boardman Publishing Company. Mr. Wright 
is a past-president of the A.S.M.E., and State 
Senator to New Jersey Legislature. 

Colorado. February 1, 2, and 3. Shirley- 
Savoy Hotel, Denver, Colorado. The 29th 
Annual Convention of the Colorado Society of 
Engineers. The Convention will feature a most 
interesting program relating to ‘Future Plan- 
ning."’ All engineers are invited to attend 
this Convention. 

February 15. Albany Hotel, Denver, Col., at 
6:30 p.m. Joint meeting with the Society ot 
Automotive Engineers. Subject: ‘*Prelimi- 
nary Design of Helicopters,’’ by K. D. Wood, 
professor of aeronautical engineering, Univer- 
sity of Colorado, Denver, Colo. 

Detroit. February 6. Auditorium of the 
E.S.D. Dinner at 6:30 p.m.; meeting at 8:00 
p-m. Subject: ‘‘Precision Casting as Applied 
to Industrial Products,’’ by Robert Kerr, Kerr 
Dental Manufacturing Company. 

New Haven. February 14. Mason Labora- 
tory at 8:00 p.m. Subject: ‘A Survey of 
Modern Fuels and Some of Their Engine Per- 
formance Characteristics,"’ by W. S. Mount, 
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chief automotive engineer, Socony-Vacuum 
Company. 

Ontario. February 8. Meeting at Room 
C26, Mining Building, at 7:30 p.m. Subject: 
**Design and Materials for High-Pressure High- 
Temperature Valves, Fittings, Flanges, and 
Fabricated Piping,’’ by E. R. Seabloom, super- 
vising engineer, Crane Co., Research Labora- 
tories, Chicago, Ill. 

Plainfield. February 21. Elks Club, Eliza- 
beth, N. J., at 8:15 p.m. Subject: ‘‘Jet Pro- 
pulsion,’’ by Alan Howard, General Electric 
Company, turbine-engineering division, Sche- 
nectady, N. Y. 

Providence. February 6. Providence Engi- 
neering Society at 8:00 p.m. Subject: 
“Safety Color Code for Industry,’’ by Messrs. 
George W. Badger of du Pont Paint Service 
Store, Providence, R. I.; Willard W. Thomp- 
son, Thompson Engineering Co., Boston, 
Mass.; and Herbert A. Johnson, Federal 
Prodvcts Corporation, Providence, R. I. This 
will be a symposium on the subject of improv- 
ing production and safety in machine opera- 
tions and will be illustrated with pictures 
showing conditions before and after adopting 
the safety color code. 

Rock River Valley. February 19. Faust 
Hotel, Rockford, Ill. Meeting of the Rock 
River Valley Engineering Council, will be 
addressed by Mr. Van Deventer, president and 
editor of Iron Age. 

Southern California. February 3. Kaiser Co., 
Iron & Steel Division, Fontana Steel Mill at 
1:00 p.m. Luncheon will be served at Com- 
pany cafeteria prior to inspection trip. This 
will be a field trip through the Fontana Steel 
Mill. 

Washington, D. C. February 8. Potomac 
Electric Power Company Auditoriunr at 8:00 
p-m. Subject: ‘‘Management’s Educational 
Responsibility,’* by A. R.Stevenson, Jr., assist- 
ant to vice-president in charge of engineering, 
General Electric Co., Schenectady, N. Y. 

West Virginia. February 27. Daniel Boone 
Hotel at 8:00 p.m. Subject: “‘Lubrication and 
Fuel Systems in Aircraft,’’ by R. J. S. Pigott, 
chief engineer, Gulf Research & Development 
Company, Pittsburgh, Pa. 


With the Student 


University of British Columbia Branch 


Three meetings were held in November by 
the University or British Branca. 
At the first, on Nov. 6, were presented two 
papers, ‘‘Supercharging Aero Engines,” by Tom 
Scott, and ‘‘Maintenance of Electric Motors,”’ 
by Frank Barry. At the second meeting, Nov. 
20, Norman Latimor gave a paper on “Ship 
Templates”’ and Ed Cochrane discussed ‘‘Con- 
densers."’ A film entitled ‘‘Logging in British 
Columbia’’ was shown at the November 27 
meeting. 


University of Cincinnati Branch 


The University of Cincinnati Stupent 
Brancu held three meetings in December, the 
first on December 6 which was a luncheon 
meeting in the Student Union Building, at 
which time the chairman asked the meetings, 
programs, and publicity committees to work 
in conjunction with the treasurer in turning 


out a budget for the year 1945, in the group's 
request for funds from the University’s activi- 
ties’ appropriation. 

At the December 13 luncheon, the meetings 
and programs committee outlined its plan for 
the future, which included formal meetings on 
specified dates, speakers and papers to be pre- 
sented on the second and fourth Wednesdays of 
the month and dinner meetings, movies, inspec- 
tion trips, athletic events, and a ‘‘co-op day” 
program to be planned with the A.S.M.E. 
taking a leading part in the procedures. 


Colorado University Branch 


At the November 6 meeting of the Cotorapo 
University Branca the members heard Mr. 
Van Valkenburgh, 3rd, who recently returned 
from India and Australia as an engineer on a 
Liberty ship, and who has had very close con- 
nections with the U. S. Patent office. His talk 
was on ‘Patent Laws and the Engineer’’ and in 
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the course of his speech he explained a number 
of technical points that often confuse patentees. 

After a brief business meeting on November 
8, the Brancu elected new officers for the com- 
ing semester as follows: James Hurner, chair- 
man; Gordon Campbell, vice-chairman; John 
Pickett, secretary; and George Buroker, treas- 
urer. The session was concluded by a motion 
picture entitled, ‘‘Aircraft and Their Produc- 
tion,” lent through the courtesy of the Bureau 
of Mines. 


Columbia University Branch 

The Cotumsra Brancu met on November 6 
to elect new officers for the coming semester, 
and to prepare a schedule of programs for the 
term. The newly elected officers are: Leo J. 
Faneuf, president; Kenneth E. DeGennaro, 
vice-president; Donald J. Sengstaken, secre- 
tary; and William T. Murphy, treasurer. 

Fos the purpose of encouraging new men to 
join, the University Brancu held 
the second meeting of the new term on Novem- 
ber 30, 1944. Four movies were shown: a 
technicolor production of the evolution of the 
flying fortress entitled ‘‘Fortress of the Sky;"’ 
“Daredevil Driving by Jimmy Lynch;"’ ‘‘How 
Steel Is Made;’’ and ‘‘Making a V-type En- 
gine.’’ The last two films were of great inter- 
est since they dealt with the subjects the mem- 
bers are studying. It was announced that 
John E. Englund has replaced Prof. Karl F. 
Kayan as honorary chairman of this Branch. 
A third meeting was planned, to include both 
a speaker and movies. 


Duke University Branch 

At the November 14 meeting of Duxge 
Brancu, members discussed plans for a tour of 
the shipyards in Wilmington, N. C., and se- 
lected A.J. Steele and F. A. Shoemaker to make 
the necessary arrangements. An invitation 
also was accepted from the A.I.E.E. to attend 
one of the latter’s meetings in the near future. 

The Brancu held its December 12 meeting 
at the Asbury Building at7 p.m. Officers and 
committees made reports and various plans 
were discussed for the future, among them a 
possible inspection trip to Wilmington, N. C., 
when the U.S.O. in Wilmington could provide 
lodging for the Navy Students on January 13. 


Georgia School of Technology Branch 

Officers elected at the November 7 meeting of 
Georata ScHoot of TECHNOLOGY BRANCH are as 
follows: J.E. Bolt, chairman; H.C. Buttery, 
vice-chairman; and W. C. Rich, secretary- 
treasurer. After the election of officers, plans 
were prepared for a program of field trips to be 
made during the presene term. 


University of Idaho Branch 

On Oct. 31 the University or Ipano Brancu 
elected officers to replace those who did not 
return for study in the fall of 1944. Elected 
were: Joe Doss, chairman; Fred Watson, vice- 
chairman; Bill Abbott, secretary and treasurer; 
Ray Dills, representative. 

At the Nov. 21 meeting at Kirtley Engineer- 
ing Laboratory plans were discussed for 1945, 
new members introduced, and a short talk 
given by chairman H. F. Gauss on the gas tur- 
bine. The rest of the evening was spent by 
the members in inspection of Diesel and gas 
engines. 


Illinois Institute of Technology Branch 


A regular meeting of the INstrTuTE 
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or TecHNOLOGY Brancu was held at the Insti- 
tute on Oct. 28. The following new officers 
were elected: Roy Norrlander, president; 
Robert Thurston, vice-president; John Erick- 
son, secretary; Angelo Caliendo, treasurer. 
After the business meeting a film entitled ‘“The 
Fourth Kingdom’’ was shown; this film illus- 
trated the many applications of plastic ma- 
terials. 

The opening rally of the second term 1944- 
1945 was held on November 22, when program, 
membership, and publicity committee members 
were announced. Dr. R. A. Budenholzer, 
honorary chairman, told of a new course, 
409,”" which includes preparation of a 
paper to be submitted at the Northwestern 
Conference next March. At that conference 
prizes are awarded, and the Branch hopes to 
carry off several of these prizes. R.M. McGee 
was the guest speaker and he illustrated his 
talk on steel with original color films on re- 
search at the Jones & Laughlin Steel Co., deal- 
ing with testing procedures and devices. A 
discussion period followed. 


Lafayette Branch 


The December, 1944, meeting of LarayeTTE 
Brancu was devoted to the showing of the 
Kodachrome motion picture ‘Die Casting,"’ 
provided through the courtesy of The New 
Jersey Zinc Company. This proved to be one 
of the finest pictures seen by the Branch and is 
recommended as a top attraction to all other 
branches. The faculty present were so im- 
pressed with the film that it was held over an 
extra day in order to exhibit it to a freshman 
engineering orientation class of 65 students. 
Chairman Rush delivered a speech of welcome 
to the audience and stressed the advantages of 
joining the A.S.M.E. 


Maryland Branch 


The first fall meeting of MaryLanp Brancu 
was held on November 8, at which William 
Greene, of engineering research, discussed 
*“Germany's Robot Bombs.’’ Mr. Greene told 
the members that this weapon, though skill- 
fully devised, was comparatively simple to con- 
struct. He then gave a description of the new 
V-2 weapon, after which a general discussion 
was held. 


Michigan State College Branch 


MicuiGan State Brancu held a 
short business meeting on Oct. 17, 1944, to dis- 
cuss future activities, and to elect a vice- 
chairman to replace Jack Peyton who left to 
join the Merchant Marine. Terry Lobdell, 
senior, was elected. It was voted to continue 
the present officers until 1945. Committees 
were appointed for membership and for enter- 
tainment. An inspection trip through the 
Oldsmobile Forge plant in Lansing, Mich., was 
planned for November 17. Because of the 
small number of men in the Branch, it was de- 
cided to have the picture for the college year- 
book taken with the civil and electrical engi- 
neers. The next meeting was planned for after 
the inspection trip. 


Minnesota Branch 


New officers elected at the November 17 
meeting of Minnesota Brancn, which is com- 
posed entirely of Navy V-12 students, are 
Robert L. Kulp, chairman; Leroy C. Horpe- 
dahl, vice-chairman; Donald C. Myntti, secre- 
tary, and William J. Mullenmeister, treasurer. 
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The incoming group succeeds the officers who 
have left for attendance at midshipman school. 
Membership and program committees were 
also appointed, after which plans were pre- 
pared for an extensive membership drive to in- 
clude both civil and naval students. An inter- 
esting film on ‘‘Hydraulic Transmissions’’ con- 
cluded the session. 


Nebraska Branch 


A brief business session was held on October 
18 by Nesraska Branca, after which Professor 
Weiland explained the value and many oppor- 
tunities open to students by membership in the 
A.S.M.E. 


New Mexico A.&M. Branch 


“Fortress of the Sky,"’ a motion picture de- 
picting production methods employed in con- 
structing a B-17, featured the November 2 
meeting of New Mexico A.&M. Brancu, held 
jointly with members of the A.I.E.E., a few 
members of the freshman engineering class, and 
several college people. This Branch met again 
on November 9, with the dean of engineering 
and various members of the freshman engineer- 
ing class, to view a technicolor sound movie, 
‘“‘PT-19 Trainer,’’ which described the con- 
struction of an improved trainee plane re- 
cently produced by Fairchild. 


New Mexico State College Branch 

Through the caurtesy of the Allis-Chalmers 
Company, the New Mexico State College was 
the first college to view the film ‘“Tornado ina 
Box"’ on December 18, at State College. Prof. 
M. A. Thomas, head of the electrical-engineer- 
ing department obtained this film which por- 
trays the history of the gas turbine and its prin- 
ciple of operation. Its reheat and regenerative 
cycle and efficiency were explained thermo- 
dynamically as well. 

Following the showing of the film the 
Brancu had a separate meeting when they 
elected the following officers for the new 
semester in 1945: Chester A. A. Rowland, Jr., 
president; Joe T. Budenholzer, vice-president; 
Eva Blanchard, treasurer and reporter; Pete F. 
Triviz, secretary. 

New York University Branch 

A representative of the Odel Precision Prod- 
ucts Co. spoke at the Nov. 30 meeting of the 
New York University Branch at the Guggen- 
heim Building at 8 p.m. on the subject of 
hydraulic mechanisms for power transmission 
and remote control, particularly as applied to 
bomber and fighter planes. He illustrated his 
talk with samples of the parts and units manu- 
factured by the company, and explained each 
in as great detail as permitted by regulations. 
Two films were shown, explaining the prin- 
ciples of fluid statics and their application in 
hydraulic mechanism. Some interesting 
smoke films of air flow past foils and obstruc- 
tions were also shown. 


Northeastern University Branch 

At the meeting on December 19, 1944, officers 
for the 1945 season were elected. They were 
Arthur L. Chase, president; Ralph G. Briggs, 
vice-president; Thomas L. McDonough, secre- 
tary; Robert J. Harrison, treasurer; Vincent 
Corapi, program chairman; Howard N. Kauf- 
man, social committee chairman, and Thomas 
Chin, publicity director. A program of short 
talks by the members followed the election. 


Ohio State University Branch 
The last meeting of the fall quarter of Onto 
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State University Branca was held at the 
Robinson Laboratory on Dec. 16 when the fol- 
lowing new officers were elected: William T. 
Clark, chairman; George S. Kepley, treasurer; 
Dorothy A. Jarvis, secretary. Plans were dis- 
cussed for the next quarter, and suggestions 
taken. 


University of Pennsylvania Branch 


The December meeting of the University or 
PgeNnNsYLVANIA Brancu which was held at the 
engineering building, was made most interest- 
ing by a talk given by F. W. Miller, chairman 
of the Philadelphia Branch of the A.S.M.E. 
He spoke to the members on the advantages of 
remaining active in the A.S.M.E. after gradua- 
tion and told of his experiences at Camp 
Thomas, R. I., with the Navy Sea Bees. Fol- 
lowing his talk, a film ‘Unfinished Rainbows”’ 
dealing with the development of aluminum, 
was shown. It was decided that the local 
A.S.M.E. Branca would be host for a joint 
meeting of all the local engineering societies in 
January. 


Polytechnic Institute of Brooklyn Branch 


Modern methods of analyzing engine per- 
formance, and the types of locomotives pref- 
erable from an economic viewpoint were dis- 
cussed by W. F. Collins, a representative of the 
New York Central Railroad System, at the 
meeting of the Potyrecunic INstiITUTE oF 
Brooxtyn, N. Y., Branca at the lecture room 
on November 21, 1944. Fifty-five members 
and guests attended the talk. 


Purdue University Branch 


On Tuesday afternoon, November 28, 4 p.m., 
the Purpug University Brancn met to hear 
Prof. F. L. Serviss of the department of metal- 
lurgy, speak on ‘‘Strategic Materials."’ In his 
talk Professor Serviss listed some of the pres- 
ent-day strategic materials and pointed out 
the geographical problems confronting our in- 
dustries in obtaining these materials. He then 
discussed the political problems involved in se- 
curing such materials during the last twenty- 
five years. Then followed an election of officers 
for 1945: John H. Colby, chairman; G. W. 
Barnes, O. E. Flint, C. P. Kolthoff, H. Phil- 
lips, vice-chairmen; W. K. Price, secretary- 
treasurer; Prof. R. W. Leutwiler, honorary 
chairman. 

A joint meeting of this Branca and the 
A.L.E.E. was held on Thursday evening, 


November 30, in the electrical-engineering 
building. The program included a lecture and 
demonstration of a new electronic recording 
potentiometer developed by the Brown Instru- 
ment Company. W. P. Meyers, district field 
engineer for the Brown Instrument Company, 
explained the operating principles of this new 
instrement. In his discussion, Mr. Meyers 
presented the complete circuit diagram of the 
instrument. 


Rice Institute Branch 


Ata brief business meeting of the Rice INnsr1- 
tute Brancu on Dec. 7, at the chemistry lec- 
ture hall, officers for the coming term were 
elected: J. B. T. Downs, honorary chairman; 
A. J. Chapman, chairman; G. E. Allison, sec- 
retary; R. E. Rhoades, treasuer. Twenty-two 
new men applied for membership. Announce- 
ments were made of programs for January and 
February. 


University of Toronto Branch 


On Monday, Dec. 11, a combined dinner 
meeting of the Mechanical Club and Untver- 
sity or Toronto Brancn was held at Diana 
Sweets restaurant, Toronto, Ont., Canada. 
The speaker was John Hall, assistant to the 
vice-president of the Combustion Engineering 
Corporation. Mr. Hall was graduated from 
McGill University in 1921 and has since been 
active in heat-power engineering. He opened 
his discussion with a brief history of steam 
generation and gave definitions of terms used in 
this work. By means of slides he illustrated in 
detail some of the more outstanding boiler in- 
stallations on this continent. 


Tufts College Branch 


The senior class of Turrs Cotteck 
traveled to Northeastern University on Decem- 
ber 14 to hear W. J. King speak on ‘The Un- 
written Laws of Engineering.’’ The talk was 
of vital interest to the group. Mr. King 
stressed those points of an engineer's behavior 
to be expected of any well-bred engineer. 

At the December 20 meeting a film entitled 
*“‘Carburetion’’ was shown. 

The second of a series of Navy films on inter- 
nal-combustion engines was shown at the De- 
cember 29 meeting. Comments were made by 
Prof. D. A. Fisher. 


University of Wisconsin Branch 


Theo. Swansen of the supercharger depart- 
ment of Allis-Chalmers Company, gave a most 


W. P. MBYERS OF THE BROWN INSTRUMENT COMPANY SPEAKING BEFORE A MEETING OF 
THE PURDUE STUDENT BRANCH 
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interesting talk on turbosuperchargers at the 
Nov. 28 meeting of the University or Wis- 
consIN Brancu held at Old Madison. He illus- 
trated his talk with a cutaway model of the 
turbosupercharger. A discussion from the 
floor followed. 


Worcester Polytechnic Institute Branch 


Worcester Porytecunic Institute Brancx 
visited the J. Woodman Higgins collection of 
medieval arms and armament and pressed- 
steel products through the Worcester Pressed 
Steel Company, on December 7, 1944. Upon 
arrival at the museum, the members were met 
by a lecturer who explained, in chronological 
order, the characteristics of different types of 
armor suits, and related interesting stories con- 
cerning the museum pieces. A modern wing of 
the museum was also visited, containing recent 
exhibits in pressed-steel products. Later in the 
evening the members visited the shops Where 
war production of ‘‘Pressteel’’ products was in 
progress. Among the machines in use was a 
fifty-ton press. 


Yale University Branch 


The University Branca held two 
meetings in November, 1944, the first on No- 
vember 21, at Mason Laboratory, when 
Macauley Whiting was elected to represent the 
Branch at the Old Guard Dinner held during 
the Annual Meeting of the A.S.M.E. in New 
York. Several of the members then gave 
short talks on various subjects. The Novem- 
ber 28 meeting was held at the same place, 
when again talks by five members were en- 
joyed. 


A.S.M.E. Calendar 
of Coming Meetings 


April 16-18, 1945 
A.S.M.E. Spring Meeting 
Hotel Statler 
Boston, Mass. 


May 18-19, 1945 
A.S.M.E. Applied Mechanics 
Division Meeting 
Hotel Statler 
Buffalo, N. Y. 


May 23-26, 1945 
A.S.M.E. Oil and Gas Power 
Division Meeting 
Schroeder Hotel 
Milwaukee, Wis. 


June 11-14, 1945 
A.S.M.E. Aviation Division 
Meeting 
University of California 
Los Angeles, Calif. 


June 17-21, 1945 
A.S.M.E. Semi-Annual Meeting 
Stevens Hotel 
Chicago, 


October 1-3, 1945 
A.S.M.E. Fall Meeting 
Netherland Plaza Hotel 
Cincinnati, Ohio 


November 26-30, 1945 
A.S.M.E. Annual Meeting 
Hotel Pennsylvania 
New York, N. Y. 
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Engineering Societies Personnel Service, Inc. 


These items are from information furnished by the Engineering Societies 
Personnel Service, Inc., which is under the joint management of the national 
societies of Civil, Electrical, Mechanical, and Mining and Metallurgical Engi- 


neers. 
nonprofit basis. 
plicant agrees, if actua 


This Service is available to members and is operated on a co-operative, 
In applying for positions advertised by the Service, the ap- 
ly placed in a position through the Service as a result of 


an advertisement, to pay a placement fee in accordance with the rates as listed 


by the Service. 


These rates have been established in order to maintain an 
efficient nonprofit personnel service and are available upon request. 
5 any to registrants whose notices are placed in these columns. All replies 

ould be addressed to the key numbers indicated and mailed to the New York 


This also 


Pes When making application for a position include six cents in stamps for 
0 


to the employer and for returning when 
ulletin of engineering positions : is available to members of t 
co-operating societies at a subscription of 


A weekly 


e 
3 per quarter or $10 per annum, 


payable in advance. 


New York 


Boston, Mass. 
8 West 40th St. 


Chicago 
4 Park St. 


211 West Wacker Drive 


San Francisco 


Detroit 
109 Farnsworth Ave. 57 Post Street 


MEN AVAILABLE! 


Avutomatic-ConTROL ENGINEER, age 36, with 
9 years’ experience, desires connection with 
progressive company to organize and execute 
development program on pneumatic control 
instruments based on advanced principles. 
Me-883. 

Prant MANAGER-SUPERINTENDENT. Seas- 
oned executive with mechanical background 
and punch to get out production. Metal stamp- 
ings, screw-machine products, castings, forg- 
ings, dies, tools, jigs, fixtures. Electronic 
devices. Medium-light assembly. Me-884. 

Mecuanicat 42, M.E. degree and 
extensive postgraduate training; varied experi- 
ence in charge of research, development and 
design of electrical, mechanical, and aircraft 
equipment, seeks new connection with attrac- 
tive opportunity. Me-885. 

ENGINEERING GRADUATE, One year machine 
shop, four years’ shipyard experience in re- 
search, testing, and design. Broad technical 
and business training. Desires plant develop- 
ment, or sales engineering. Me-886. 


POSITIONS AVAILABLE 


Enornegrs with at least 10 years’ experience 
in design and development of heavy machinery 
or similar experience, for research and develop- 
ment work both as to design and from industry 
study points of view. Permanent, excellent 
opportunity. Write complete details of experi- 
ence and personal record. $4000-$6000 year. 
Pennsylvania. W-4637. 

MecHanicau ENGINEER With design and lay- 
Out experience on pressure vessels and gas 
equipment. Must have had some plant-mainte- 
nance experience. Temporary. $5000-$6000 
year. Ohio. W-4734. 

Cuter Encrnegr, 40-45, to take charge of 
engineering department of large, essential, 
nationally known manufacturing concern, 
Operating large number of plants throughout 
the United States and in many foreign coun- 
tries. Experience in process engineering, con- 
struction engineering, and general supervision 
of plant engincering work in industria! , chemi- 


1 All men listed hold some form of A.S.M.E. 
membership. 
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cal or food-processing fields necessary. Will 
act as assistant to chief engineer, who plans to 
retire when his successor has demonstrated 
to him that he is well grounded technically to 
assume direction of the engineering depart- 
ment, and has the ability to enlist zeal of engi- 
neering staff and co-operation of factory man- 
agers. Must have professional-engineering 
license. $15,000 a year. New York, N. Y. 
W-4748. 


Drrector or TratninG for metal plant of 
1000 employees. Must havecomplete knowl- 
edge of job-instruction training, particu- 
larly as given by War Manpower Commis- 
sion. $5200-$6000. New York, N. Y.W-4771. 

Mecuanicac ENGINERR, under 50, with con- 
struction experience to do drafting and layout 
in connection with design of sewage treatment 
and water purification equipment and plants. 
$5000 year. New Jersey. W-4799. 

Assistant Cater 35-45, perferably 
with experience in food product plants or with 
general plant-engineering knowledge involv- 
ing all fields of engineering. Must be good ad- 
ministrator and executive. $7500-$8500 year. 
New Jersey. W-4804(a). 

Enoinegrs. (@) Chief product engineer for 
planning and general supervision of plant Jay- 
out, equipment specifications, tool and gage 
design, installations, and expediting for setting 
up of a heavy-shell-production line. $7200 
year. (4) Production engineer to act as assis- 
tant project engineer to supervise plant lay- 
out, and fixture, tool and gage design groups 
working on heavy-shell production. $6000 
year. (¢)Designer capable of layout and super- 
vision of detailing machine-tool chucks, fix- 
tures, cutting tools, and gages for production 
ofheavy shells. $4800 year. (d)Plant layout 
and equipment engineer capable of layout for 
conversion of heavy-shell line for redesigned 
ammunition involving selection and adapta- 
tion of equipment and rearrangement of facili- 
ties and services. $3600 year. Pennsylvania. 
W-4820. 


Enoinegrs. (a) Industrial engineer, young, 
with general mechanical and some electrical 
training. Work involves design, plant layout, 
product testing, and development work. (6) 
Development and research engineer, young, 
either mechanical or with good background in 
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physics. Some experience in glass preferred. 
Considerable laboratory work involved. 
$4000-$4500 year. Connecticut. W-4826. 


Veterans’ Counsexor with personnel experi- 
ence and technical knowledge, for work with 
large company. Will assist in re-establishing 
returning veterans. Would have toclear with 
veteran agencies, labor unions, and other agen- 
cies interested in veterans. Must be veteran of 
World War IT. $4000. Connecticut. W-4833. 

Director or ENGINEERING; about 50, me- 
chanical graduate with both mechanical and 
electrical experience, to direct engineering 
division of recognized national organization. 
Should have considerable experience on special 
machinery and knowledge of basic metallurgy 
of high-frequency heating application, arc 
welding, resistance welding, and other 
methods of joining metals. Ohio. W-4842D. 

Inpustriat 35-50, graduate engi- 
neers preferred. Must be thoroughly experi- 
enced and qualified to act in consulting capac- 
ity in such industrial phases as wage adminis- 
tration, incentives, job evaluation, production 
control, etc. Prefer men who have had broad 
experience in private industry. $5200-$7800 a 
year plus expenses. Connecticut. W-4851. 

DeveLopMENT mechanical, thor- 
oughly experienced in design and development 
of hydraulic controls with servomechanisms. 
Sound foundation in applied mathematics and 
physics preferred. $5000-$7000 year. New 
York, N. Y. W-4854. 


Mecnanica 25-30, with general 
interest in plant operations essential. Work 
involves analysis of processing equipment, 
supervisory work relative to plant equipment 
in proposed new mill processing plant. Train- 
ing or experience on refrigeration equipment, 
conveyer operation, and bottling procedures 
desirable. Good opportunity. $3000-$4000 
year. Pennsylvania. W-4866(a). 

Instructor to head up training work and do 
some teaching for industrial plant. Will train 
draftsmen, and start classes for experienced 
draftsmen and young engineers to prepare them 
for better positions. N. Y. State. W-4875. 


AssisTANT InpusTRIAL-RELATIONS MANAGER, 
35-40, with considerable mill or manufacturing 
experience to handle union matters, personnel 
problems of insurance, housing, transporta- 
tion, etc. and prepare various reports for man- 
agement and government agencies. $4200- 
$4800 year. Pennsylvania. W-4884. 

Prant Manacer for plant having complete 
iron and brass foundry and machine shop, and 
employing 600 to 700 persons. Company now 


Index to 1944 Volume of 
Mechanical Engineering 


A Section 2 of the January, 1945, 
issue of the Transactions of the 
A.S.M.E., separate indexes to the 
Transactions and to Mecnanicat En- 
GINEERING for 1944 were mailed to the 
A.S.M.E. membership. 

An additional copy of the index to 
MecHANICAL ENGINEERING may be se- 
cured from A.S.M.E. Headquarters, 29 
West 39th Street, New York 18, N. Y., 
by sending ten cents for handling 
charges. 
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doing war work but position has good post- 
war possibilities. $8000-$10,000 year plus 
bonus. Eastern Pennsylvania. W-4887. 

Enorneers. (4) General foreman with con- 
siderable experience on light machine work for 
supervision of machining and assembly of 
motion-picture equipment. Salary, $5000- 
$6000 year. (4) Industrial-relations manager 
with personnel experience especially along 
labor-relations lines in small metal-manufac- 
turing plant. $4000-$5000 year. New York, 
N.Y. W-4891. 


Juntor Mecnanicat ENGINgER to assist 


equipment, design of materials-handling equip- 
ment, plant layouts, scheduling, maintenance, 
inspection, and development of labor-saving 
devices. Permanent position in plastics field. 
$3000-$4000 year. New York State. W-4902. 


Power Piant OperatinGc Ex- 
perience must qualify him to take full charge 
of 1500-kw turbine generator plant. Give age, 
detailed experience record,education, and salary 
desired, in first letter. References will not be 
contacted until after interview. Salary open. 
Michigan. D-2100. 


Candidates for Membership and Transfer 


in the A.S.M.E. 


HE application of each of the candidates 

listed below is to be voted on after Febru- 
ary 26, 1945, provided no objection thereto is 
made before that date, and provided satisfac- 
tory replies have been received from the re- 
quired number of references. Any member who 
has either comments or objections should write 
to the secretary of The American Society of 
Mechanical Engineers immediately. 


KEY TO ABBREVIATIONS 


Re = Re-election; Rt = Reinstatement; Rt & 
T = Reinstatement and Transfer to Member. 


NEW APPLICATIONS 
For Member, Associate, or Junior 
Apams, James F., Jr. (Ligut.), Rochester, 


Appoms, Joun F., Alhambra, Calif. 

Amapon, Frank W., Radburn, N. J. 

Anperson, J. Hitzert, Phillipsburg, N. J. 

Bacng, H., Aberdeen Proving 
Ground, Md. (Re) 

Baruinoer, F., Savannah, Ga. 

Bame, Morris, Toledo, Ohio 

Bancrort, Giipert H., Horseshoe Bay P. O., 
B. C., Canada 

Banoe, Georor E., Wichita, Kansas (Rt & T) 

Barser, THomas C., Chicago, Ill. 

Bason, Gzorce O., Philadelphia, Pa. 

Bavetta, Vincent E., Brooklyn, N. Y. 

Brocu, Lzonarp L., New York, N. Y. 

Bousnett, C. C., E: Stroudsburg, Pa. 

Bryan, W. L., Jr. (Ligut.), Long Island City, 
N. Y. (Re) 

Butcner, Rosert O., Swamscott, Mass. 

Cuanpuer, Epwarp F., Brooklyn, N. Y. (Rt) 

Desney, Georce C., Beaumont, Texas 

Dunn, Roya C. (Ligut.), Minneapolis, Minn. 

Exuiott, G. D., Wolverhampton, England 

Fanrtanper, H. W., Srx., Hamilton, Ohio 

Fenton, Cuirrorp M., Trenton, N. J. 

Frapensurcu, Jonn, Worcester, Mass. (Re & 
T) 

Francis, S., Chicago, Ill. 

Gatnes, WM. Penpieton (Lievut.), Birming- 
ham, Ala. 

Gismonp, Howarp E., Dayton, Ohio 

Goprrey, WALTER, Queens Village, N. Y. 

Green, Cuarves H., New Orleans, La. 

GreenserG, Yate J., Brighton, Mass. (Re & 
T) 

Josepn M., West Haven, Conn. 


(Re) 


Harper, W. C., Jr., Philadelphia, Pa. 

Hayes, THomas J. (Maj. Gen.), Falls Church, 
Va. 

Hecxer, Frep, Cincinnati, Ohio 

Horrman, Irwin R., Great Neck, N. Y. (Re & 
T) 

Ho.utster, Ezra, Los Angeles, Calif. 

Howarp, Epwarp A., Altadena, Calif. 

Huriey, Georce H. (Major), Washington, 
D.C. (Re & T) 

Jensen, Irvine, Walnut Creek, Calif. 

Jonezs, Lestrz W., Elmira, N. Y. 

Jonezs, Rosert M., Jr., Oak Ridge, Tenn. (Re) 

Kaiser, E. A., Cincinnati, Ohio (Rt) 

Katz, Donatp L., Ann Arbor, Mich. 

Krarve, Ricnarp E. (Major), Baltimore, Md. 

Lawson, S. C. D., Yellow Springs, Ohio 

Linn, Joun E., Louisville, Ky. 

LinperotH, L. Sicrrep, Jr., Wenham, Mass. 

Lonpon, W. P., Niagara Falls, Ontario 

Lyon, James A., Crestwood, N. Y. 

Lyons, Francis T., Syracuse, N. Y. 

Macnas, A. C., Hespeler, Ontario 

Maruis, EuGeng, Chicago, Ill. 

Matter, A. J., Park Ridge, Ill. (Rr) 

Meyer, Rosert M., Arlington, Va. 

Mirer, Laurence G., Oak Park, Ill. 

Morro, Joun J., Upper Darby, Pa. 

Neat, R. A., Pittsburgh, Pa. 

Nicuozs, R. L., Beaumont, Texas 

Noy, Jack M., Langeloth, Pa. 

Orrner, Water W., Seattle, Wash. 

Otson, Matven L., Indianapolis, Ind. (Re & 
T) 

Ornino, A. A., Pittsburgh, Pa. 

Parker, Rosert B., Edgewood, R. I. 

Patterson, Moreneap, New York, N. Y. 

Perry, Russert S., Charleston, W. Va. 

Pirummer, G. A., Wolverhampton, England 

Potston, JoHN Ray, Tulsa, Okla. 

Rusk, Gienn Orne, Orinda, Calif. 

Scumipt, Warren, Bridgeport, Conn. 

Scuuman, F. J., Charleston, W. Va. 

Ricnarp F., Brooklyn, N. Y. 

Smitn, Frank J., Philadelphia, Pa. 

Smitu, RoGer R., Gardner, Mass. 

Recinatp G., Marblehead, 
Mass. 

Stran1Tz, Joun D., Lakewood, Ohio 

Stapiteton, Patrick G., New York, N. Y. 

Taytor, Epwarp S., Lincoln, Mass. 

Terze, B. R., Kenmore, N. Y. 

Unperwoop, Artuur F., Detroit, Mich. 

Wa ker, James J., Charleston, W. Va. 

Watkins, Arotp, Rochester, N. Y. (Rt & T) 


plant engineer in supervising installation of 
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Weir, Frepericx U., San Francisco, Calif. 
Waurtmorg, D., Cambridge, Mass. (Rt) 
Zeitter, E. C., San Diego, Calif. 

ZisMAN, Witt1aM A., Washington, D. C. 


CHANGE OF GRADING 
Transfer to Fellow 

Srewarrt, C. D., Pittsburgh, Pa. 
Transfers to Member 

Auman, Lawrence C., Rochester, N. Y. 
Davis, Jess H., Louisville, Ky. 

Hy er, L., Cedar Rapids, Iowa 
Macngatez, Netz, Cincinnati, Ohio 
Moopy, Artuur M. G., Trenton, N. J. 
Pietra, H., Chicago, IIl. 
Riconpa, Lego J., City Island, N. Y. 
Sacinor, S. V., Kent, Ohio 

Txompson, J. Gzo. H., College Station, Texas 


Transfers from Student-Member to Junior. .... .25 


Necrology 


HE deaths of the following members have 
recently been reported to headquarters: 


CHapMAN, Wa.LTER W., December 5, 1944 
CoNTERMAN, Frep A., December 6, 1944 
Dorsanpt, Frep C., September 12, 1944 
Hernon, Josepu L., December 15, 1944 
Gzorce W., April 8, 1944 
Hutcuison, Miter R., February 16, 1944 
Jounson, Puixie G., September 15, 1944 
Kirsy, THEopore M., November 26, 1944 
Knicut, December 26, 1944 
Osporne, A., August 18, 1944 
Scu1erEN, Gzorce A., December 7, 1944 
Scott, CHarxes F., December 17, 1944 
Sprro, Water J., December 30, 1944 
TuNNADINE, JOHN, August, 1943 


A.S.M.E. Transactions for 
January, 1945 


HE January, 1945, issue of the Transactions 
of the A.S.M.E. contains two sections: 

Section One: 

Methods of Joining Aluminum-Alloy Products, 
by E. C. Hartmann, G. O. Hoglund, and 
M. A. Miller 

Effect of Some Environmental Conditions on 
the Mechanical Properties of Cellulose Ace- 
tate and Cellulose Nitrate Plastic Sheets, by 
T. S. Lawton, Jr., T. S. Carswell, and H. K. 
Nason 

Variable Heat-Transfer Rate Correction in 
Multipass Exchangers, Shell-Side Film Con- 
trolling, by K. A. Gardner 

Experimental Confirmation of Predicted Water- 
Freezing Rates, by R. A. Seban and A. L. 
London 

Investigation of Friction and Wear Under 
Quasi-Hydrodynamic Conditions, by R. G. 
Larsen and G. L. Perry 

The Friction Properties of Various Lubricants 
at High Pressures, by John Boyd and B. P. 
Robertson 

New Method of Calculating Natural Modes of 
Coupled Bending-Torsion Vibration of 
Beams, by N. O. Myklestad 

Section Two: 

Society Records including indexes to publica- 
tions 


A.S.M.E. News 


Al 
unit, 
oper 
Elec 
Wes 

brak 


tuat 
tion 
weig 
tion, 
well 


10,0 
devi 
tion 
mag 
duct 
clos’ 
swit 
with 
seco 
vide 


t 

| 

ray 

Rue 

N. } 

L 

} 

15. 

i, : 

| 
|. 
In 
chr 
Ha 

wit 
13 Sta 
am 
M 
| 
| 


NG 


Rt) 


exas 


Keep Informed... 


Announcements in this section are supplied by current advertisers in 


MECHANICAL ENGINEERING and A.S.M.E. MECHANICAL CATALOG. 


This section is restricted to these advertisers. 


NEW EQUIPMENT 
@ BUSINESS CHANGES 
@ LATEST CATALOGS 


Available literature may be secured by addressing a request to the Advertising Department of MECHANICAL ENGINEERING 


or by writing direct to the manufacturer and mentioning MECH 


ICAL ENGINEERING as a source. 


EQUIPMENT 


Electric Motor Driven 
Linear Actuating Unit 


An electric motor driven linear actuating 
unit, designed for unusual installation and 
operational conditions, is announced by 
Electrical Engineering & Mfg. Corp., 4606 
West Jefferson Blvd., Los Angeles, Calif. 

Engineered specifically to extend “dive 
brakes” on Lockheed P-38 Fighters, the ac- 
tuating units must guarantee uniform opera- 
tion in the space of seconds, meet precise 
weight and size specifications and, in addi- 
tion, fit the wing panels of present P-38’s as 
well as earlier models now in combat zones. 

The principal technical features of this 
10,000 rpm, 11/, hp self-contained actuating 
device include a double integral gear reduc- 
tion unit to operate the screw jack actuator, 
magnetic clutch and brake, a control gear re- 
duction drive to turn cams for opening and 
closing specially developed limit travel 
switches. Maximum load is 3,000 pounds, 
with 2!/2” travel on the jack in less than 2 
seconds. An additional take-off shaft is pro- 
vided for positioning indicator, 


Shell End Mills 
with Haynes Stellite Blades 


_ Small standard shell end mills with brazed- 
in blades made of Haynes Stellite cobalt- 
chromium-tungsten alloy are available from 

aynes Stellite Co., Unit of Union Carbide 

Carbon Corp. These cutters are furnished 
with blades of either Haynes Stellite 98M2 or 
Star J-Metal brazed into a steel body. Di- 
ameters range from 11/, to 6 inches, with 


face thicknesses from 1 to 2!/, inches. These 
cutters are supplied ready for use. They 
are used for milling aluminum, bronze, cast 
iron, brass, alloys, and some steels. These 
shell end mills with brazed-in blades can be 
obtained from Haynes Stellite Co., Kokomo, 
Indiana. 


New AE Perfect Spread Stoker 
Saves Fuel 

A new spreader-type stoker based on one 
of the latest improved methods of low cost 
steam production, and backed by 38 years 
of stoker engineering experience, has been 
announced by American Engineering Co. 
“Streamlined with a purpose,” this modern, 
completely automatic stoker efficiently burns 
all kinds and grades of solid fuels, including 
by-products and plant refuse, whether wet or 
dry. This versatility permits the utilization 
of favorable market prices and fuels available 
in any locality. 


Extremely clean and quiet in operation, the 
AE Perfect Spread Stoker gets up steam on 
instant demand with its combination of an 
all-speed, non-clog feed, uniform fuel spread 
by the reliable overthrow methaud, and thor- 
ough combustion through forced draft and 
exclusive grate design. The stoker can be 
easily installed under most existing boilers 
to produce steam from 175 H.P. up to 200,000 
Ibs. per hr. 

Other advantages that cut fuel bills and 
boost boiler room operating efficiency in- 
clude: fully protective mechanism, accessible 
without tools; simple controls; water cool- 
ing; long-life grates with power dump, and 
many more features. The new descriptive 
bulletin “More Steam at Lower Cost” will be 
sent on request. Write American Engineer- 


ing Co., Philadelphia 25, Pa. 


AE Announces New Car Puller 

American Engineering Co., Philadelphia, 
manufacturers of Lo-Hed Electric Hoists, 
announces the introduction of their new 
Class 2!/, Lo-Hed Car Puller—affectionately 
called the “One Man Gang.” 

The Lo-Hed Car Puller is a husky hauling 
device in which the barrel, gear box and 
motor are integrated in a single, streamlined 
unit. Starting line pull is 5000 ibs., using 
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a single line, or more with various block 
combinations. 

Uses of the car puller range from hauling 
railroad cars of all types to pulling skids, 
powering boat and airplane runways, drag- 
Bing logs, bending pipe and numerous other 

ack-breaking operations where imagination 
sees its possibilities. 

Dimensions, features and applications for 
the Lo-Hed Car Puller are presented in a 
colorful folder just released, and available 
by writing to American Engineering Co., 
Philadelphia 25, Pa. 


New High-Quality Slide Rule 
Announced by Bruning 


To fill the need for a high-precision, high- 
uality pocket slide rule which could be of- 
ered to engineers at a moderate price, the 

Charles Bruning Co. of Chicago has just an- 
nounced its new Bruning 2401, 5-inch Pocket 
Slide Rule. 

In introducing this slide rule, the Charles 
Bruning Co. stresses the fact that this is not 
a “duration substitute,” but rather a care- 
fully made, smooth-working precision instru- 
ment designed for fast, easy operation. 

A notable feature of the slide rule is the 
precision of its graduations. These gradua- 
tions, being molded in, are an integral part of 
the rule—will not lose visibility through use. 
Graduations and numerals of the CI scale are 
in red to facilitate reading. Three screws in 
the back of the rule provide a simple adjust- 
ment for tension on the slide. The indica- 
tor is of glass and is easily replaceable in the 
event of Gian. This indicator is enclosed 
in a frame of stainless steel that holds it firmly 
in place and eliminates “‘wobble.”” A, B, Cl, 
C, D, K, S, L and T scales are shown on the 
rule in order to adapt it to the widest pos- 
sible range of service. The beveled edges of 
the rule are in graduated scales of both inches 
and centimeters. 

Officials of the Charles Bruning Co. say 
the slide rule will sell for under $4.00, com- 
plete with natural leather case and instruc- 
tion booklet. 


New Cover Plates 


New Speed Nut Cover Plates were 
first designed for patching bullet holes in air- 
planes; now their industrial applications in- 
clude removable covers for inspection doors, 


Continued on Page 29 
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‘The predictable, minimum distortion 

characterizing molybdenum carburizing» 
_ Steels helps reduce the cost of 

producing precision parts 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 
DATA ON MOLYBDENUM APPLICATIONS. 


MOLYBDIC OXIDE, BRIQUETTED OR CANNED 
FERROMOLYBDENUMe“CALCIUM MOLYBDATE” 


28 - Fesruary, 1945 
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access holes and vent holes. They are also 
used to seal up holes left after alterations or 
removal of equipment. Easily and quickly 
attached from one side by sliding one end of 
the Speed Nut into the hole, centering the 
cover plate over the hole and tightening the 
screw. The turned-down tab on the cover 
plate prevents the Speed Nut from turning 
while the screw is tightened. To remove... 
just loosen the screw and slip the Speed Nut 
out of the hole. Made of SAE 1060 steel, 
heat treated, Parkerized and coated with 
Zinc Chromate Primer. Three sizes now 
available to fit a wide range of panel thick- 
nesses and to cover holes *!/32, 1!/s and 13/s 
diameter. Other sizes are made on special 
order. Manufactured by Tinnerman Prod- 
ucts, Inc., 2124 Fulton Road, Cleveland 13, 
Ohio. 


High Pressure Wind-Tunnel 
Speed Turbine Blade Tests 


A new type of wind-tunnel tests the blades 
of Westinghouse turbines many times faster 
than is possible with earlier tunnels. The 
wind tunnel used heretofore provides informa- 
tion on the aerodynamics of blades under 
high-gas velocities and gives the exact, ac- 
curate answers needed for final designs. How- 
ever, because the models are subjected to 
high velocity they must be carefully made of 
steel. The wind-tunnel itself is massive, 
and requires a great deal of power to drive it. 
As a result seldom can a half dozen tests be 
made in a year with it. Because the new 
tunnel, on the other hand, tries the blades 
at low speed but in a medium of high pres- 
sure (220 pounds instead of atmospheric), the 
models can be fashioned of wood. Variations 
in shape and position can be tried in a few 
hours instead of weeks. 

_This type of testing is possible because the 
air-flow data is acceptably accurate if the 
pressure is increased as the speed is decreased, 
in such a ratio that the factor known as the 
Reynolds number is unchanged. For veloc- 
ities well below that of sound (i.e., where 
compressibility is not a factor) the results ob- 
tained with the high-pressure tunnel are 
reasonably accurate, certainly within limits 
required in the preliminary stages of a blade 
or nozzle study. This allows a great many 
variations to be tried quickly, greatly expedit- 
ing the final designs, which can be tested by 


= slower, but more precise high-speed tun- 
nel, 


6” Flexible Stainless Steel Tubing 
Now Available 

Chicago Metal Hose Co., Maywood, IIl., 
announces the addition of a 6” I.D. size to its 
line of Rex-Flex Stainless Steel Flexible Tub- 
ing. Designed to meet many new require- 
ments of both industry and aviation, this lat- 
est addition increases the range of available 
Rex-Flex sizes from 5/1.” to 6” I.D., inclusive. 

The new 6” size thus adds to this line of 
Corrosion-resistant, liquid and _ gas-tight 

exible metal tubing—making a total of 16 
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different sizes and 5 types of wall structure 
available. 

Rex-Flex stainless steel units are finding 
increasing favor throughout industry because 
of their non-corrosive, durable and pressure- 
tight characteristics. 
bendable in multiple planes for easy instal- 
lation and long flexing life. 


Also, Rex-Flex is 


Introducing 
**H.D.”? Clamped-on Tools 
for Heavy Duty Machining 


Kennametal Inc., of Latrobe, Pa., is now 
producing a line of 
clamped-in and advanceable Kennametal 
tips, for heavy duty machining on steel 


“H.D.” tools having 


would YOU use? 


castings, forgings, and bar stock, and cast 
iron. The FLD. design has been made pos- 
sible by the development of heavy-duty 
Kennametal tips, that, while overhanging the 
tool shank by about !/1»”, have ample strength 
to take heavy feeds and depths of cut. 

The special type of Kennametal tip used 
in the HD. tool has a clamping er lone 
the top of the side opposite to the cutting 
edge. It is diamond ground on the under 


side. When dull, the tip is advanced, and 
resharpened. The tip may be reground 
many times, since it is advanced to the front 
and side, in the oblique recess, until the ma- 
jor part of it has been utilized. Only the cut- 

Continued on Page 30 


Do you have some special tube-cleaning problem —scale 
that’s hard to remove, that involves too much cleaning time—trouble 
in getting the cleaner around short-radius tube-bends— damage to 
tubes being cleaned? If you have these or any other tube-cleaning 
difficulties, you should get a copy of the Wilson Tube-Cleaner 
Selection Guide. It will help you choose and use the best cleaner 
for each job — to get the job done faster and more economically. 
It has some worth while hints on how to reduce maintenance and 


make cleaners last longer. 


A copy of the Selection Guide—and 
a 36 page bulletin describing a 
complete line of cleaners for 
practically every kind of de- 
posit in all sizes of ferrous 
and non-ferrous tubes — 
will be sent upon request 

and without obligation. 


> 


THOMAS C. WILSON Inc. 
21-11 44th AVENUE, LONG ISLAND CITY 1, NEW YORK 
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DEPENDABLE MACHINES & 
PROCESSING EQUIPMENT 


BLACKMER 


SELF-ADJUSTING FOR WEAR 
SUSTAINED | 
CAPACITY 


‘‘Bucket”’ de- 
sign (swinging 
vane principle) 
automatically 
compensates for wear. 

20 years of service is not un- 
usual for a Blackmer pump 
WRITE NOW FOR 
Bulletin No. 306—Facts about Rotary 


Pumps 
Bulletin No. 302—Pump Engineering Data 


BLACKMER PUMP COMPANY 


1920 Century Ave. Grand Rapids 9, Mich. 
Capacities to 750 GPM Pressures to 500 psi 


2 DUMIE AND 
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ting edge is ground, and no steel is removed 
in the process. The recess in the hardened 
steel shank is finished plane and true with a 
Kennametal-tipped fly cutter, or a Kenna- 
metal end file. The clamp and set screw, po- 
sitioned to avoid abrading, permit smooth, 
unimpeded chip flow. 

Use of Kennametal H.D. tools permits 
minimum tool stocks, since one shank serves 
for the life of many tips, and the proper grade 
of Kennametal tip can be used he each job. 
Heavy-duty Kennametal tips are available 
in Grades KM and K3H for general steel- 
cutting, Grade K2S for machining steel cast- 
ings where scale is encountered, and Grade 
K6 for cast irons. H.D. tools are made in 
several styles, in the larger sizes, i.e., with 
shanks 1” wide, or more. 


New Rubber Stoppers 

for Higgins Drawing Ink 
The Higgins Ink Co., Inc., has recently 
received permission to manufacture a small 
supply of rubber dropper stoppers from syn- 
thetic rubber. These will soon be available 
and those draftsmen in need of the stoppers 
should get in touch with Higgins Ink. Co., 
Inc., at once mentioning that they read the 

article in “Mechanical Engineering.” 


Timken Exhibit at 
Museum of Science and Industry 


The first dioramic display, the first to em- 
ploy motion in three elements—on land, sea, 
and in the air—has been built by The Timken 
Roller Bearing Co., Canton, Ohio, for the 
Museum of Science and Industry in Rocke- 
feller center, New York. 

Designed and constructed by Messmore & 


TRI-LOK 


OPEN STEEL 


IN STRENGTH 


For strength and simplicity, only two parts are used — bearing bars 
which carry the load and have curved slots punched ABOVE THE 
NEUTRAL AXIS, and cross bars, of the same cross sectional area as 
the slot itself, pressed into these slots to distribute the load. No rivets, 
bolts or welds are required, thus eliminating the possibility of 


loose joints. Tri-Lok flooring comes in rectangular, diagonal 
and U shapes with Safety Steps — ask for Bulletin 1140 — 
Dravo CorporaTION, NATIONAL DEPARTMENT, 300 Penn 
Avenue, Pittsburgh (22), Pa. (Distributor for THE TRI-LOC 


COMPANY) 
30 - Fesruary, 1945 


Damon, specialists in New York, the display 
shows a landing scene on the Normandy 
coast. In the immediate foreground, a row 
of tanks, guns and armored vehicles travel 
from right to left across the beachhead, 
while more streams of mechanized equip. 
ment pour from the ramps of three LST boats 
offshore. 

All vehicles are built to scale and are au- 
thentic reproductions especially built for 
the display. In addition to being actual scale 
models they are likewise made to con- 
form to the rules of perspective, becoming 


smaller as the distance from the foreground, 


increases. The LST boats rest on the beach 
and directly back of them is a display of water 
with waves rolling shoreward. This wave 
motion is effected through a system of rollers 
which synchronize with rocking ships placed 
between the rollers. 

Airplanes, suspended from the top on in- 
visible wires, are made to seem to fly by hav. 
ing the background move from left to right. 
There is a full cycle of lighting effects from 
the rose-colored tints of early dawn to full 
daylight; from the blueish tones of twilight 
to full darkness covered in a three-minute 
cycle. 

A brief message covering the four principle 
contributions of the Timken Co. to the war 
effort are shown in the translite panels on 
each side of the landing scene. These cover 
Timken Bearings, Timken Steel and Seam- 
less Steel Tubing, Timken Rock Bits, and 
the Timken method of manufacturing gun 
tubes. Small panels containing bearings are 
built into the main section of the display on 
each side. All vehicles were built in the 
Messmore & Damon plant. The wheels are 
individually cast and operate on machined 
axles pivoted in the center so that they follow 
realistically the uneven road surfaces. 

The company name and title of the display 
are cut-out wood letters, mounted in chan- 
nels and indirectly lighted, while the entire 
front of the display is paneled in beech with 
a walnut trim. 


Angle Blower Drive Unit 


Fractional _ horse 
power electric motor 
drive unit made by 
Electrical Engineer- 
ing & Mfg. Corp., 
4606 West Jefferson 
Blvd., Los Angeles 
16, Calif., specific- 
ally designed for 
cabin heater drive 
in the Army’s newest 
and fastest attack 
bomber, the Douglas 
A-26. 

Light weight, con- 
tinuous duty type, 
1/, hp, fan cooled, 

rpm motor 
equipped with right 
angle gear box and drive shaft. Gear ratio 
of 1 to 1. Overall efficiency of 70 per cent. 
Motor frame number 6220. For use in a 
28 volt system. This self-contained unit 
engineered to fit in restricted space within 
existing airframe structure. 

Complete motor type catalog, “Custom 
Built Motors for a World of Needs’ now in 
preparation. Will be distributed on written 
request. 


Double Reproduction Advantages 
with New Bruning 
BW -Copyflex Printer 


New reproduction advantages—as well as 
double utility—are offered by a new ma- 
chine recently announced by the Charles 
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Bruning Co. of Chicago. This machine, 
the BW-Copyflex Model 2 Continuous 
Printer, makes it possible to duplicate any- 
thing drawn, typed, printed or illustrated, 
as well as to make BW Prints. . . providing 
complete reproduction facilities for any type 
of industry or business. 

This BW-Copyflex Continuous Printer ex- 
poses, with the use of Copyflex materials, 
tracings, line drawings, specifications, Van 
Dyke negatives, blue prints, etc. Original 
material with copy on both sides can be repro- 
duced on either side or both sides Copyflex 
Prints are developed in trays and dried in a 
simple drier (readily available). With the 
flick of a switch, the Model 2 becomes a BW 
Printer for exposing Black and White Prints. 
Another new Bruning machine—the Model 
153-M BW Developer is used for developing 
BW Prints exposed on the Model 2. Prints 
are delivered ready for use. 

Compactly designed, the Copyflex Printer 
fits in desk-top space. It exposes roll stock or 
cut sheets up to 24 inches wide at a speed of 
5 inches té 30 inches per minute. Because it 
is a continuous printer, speed of reproduction 
is considerably increased. 

With the Bruning Model 153-M BW Con- 
tinuous Developer, even an inexperienced 
operator can at once develop Black and 
White Prints in sufficient quantity for the 
moderate user. The machine develops cut 
sheets or roll stock up to 24 inches at a speed 
of 12 feet per minute. Like the Model 2 
Printer, the 153-M Developer is built with 
exceptional compactness. 


New Industrial Timer 
A new manually preset interval timer, 
having exceptionally wide application has 
been announced by the Paragon Electric Co. 
of Chicago, Illinois. 


INTERES, TERS 
tt 


The new model #2500 can be preset to al- 
Ow a given operation to continue for almost 
any predetermined time limit; and to close 
or open a circuit at the end of the preset time. 

his unit is particularly well adapted for 
use in plastic molding, rubber curving, batch 
mixing, heat treating, enamel baking, liquid 
agitation, light exposure, blower, pump, and 
conveyor operations, watchman signals, food 
cooking, power and light disconnect, ma- 
chinery operation, control of ventilating fans 
on a preset schedule and night heating shut 

own, 


Continued on Page 32 


Our fighting men are doing a double 
“clean-up job” on all fronts. To combat dirt 

and disease they use modern washing machines 
powered by trouble-free, air-cooled Briggs & Stratton 
gasoline engines — one more service for hundreds 


of thousands of Briggs & Stratton engines, \ 
now “humming” away for Victory. \ 


Manufacturers, distributors, dealers, and users of all types of appliances, tools, and 
equipment requiring dependable, compact power units vouch for the performance 
record of Briggs & Stratton engines. The latest models are backed by the experience 
gained in twenty-five years of continuous production of more than 2,000,000 Air- 
Cooled Gasoline Engines. BRIGGS & STRATTON CORP., Milwaukee 1, Wis., U.S. A. 
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This boiler is in 


COMPLETE CIRCULATION 


before 


STARTING THE FIRE 


NGINEERS quickly recognize the advantages of operating a 

boiler that is in full circulation from zero to maximum load. 

This is an outstanding feature of the International-LaMont Forced 
Recirculation Boiler. 


Before starting the fire, and continuously thereafter, the forced 
recirculation pump, delivers to each tube many times as much water 
as the tube can evaporate. Each tube is always, therefore, wet through- 
out its entire length, preventing any possibility of unstable “flash” 
conditions or overheating and scaling of tube surfaces at any load. 


Other advantages of design permit: 


Higher efficiencies due to maximum radiant heat absorbing 
surface in furnace water-walls and effective arrangement of 
secondary heating surfaces. 


Extreme flexibility— follows swinging load from no load 
to maximum load instantaneously. 


Steady water line and dry steam under all load conditions. 


Minimum space requirements — low headroom a feature. 


International-LaMont Boilers,* Type LFS, are 
designed for firing with oil, gas, pulverized coal 
or stokers. They are available in sizes rang: 
ing from 4,000 to 30,000 pounds of steam 
per hour and in all standard working pres- 
sures. Larger sizes and special pressures 

or superheat requirements on request. 


Write today for bulletin illustrat- 
ing and describing special fea- 
tures of this Type LFS Boiler. 


*Licensed under LaMont patents. 


Boiler 
Builders for 


THE INTERNATIONAL BOILER WORKS co. 
‘BIRCH STREET EAST STROUDSBURG, PA. 
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Engineered features are: (1) Switch— 
single pole, double throw 1,000 Watt capa. 
city, fully enclosed. Underwriters approved, 
(2) Only 2 exposed gears—motor pinion and 
wheel, precision hobbed. (3) Motor—self 
starting, slow speed, industrial type synchro. 
nous, ry pone sealed. (4) No energy is 
required of clock motor to trip switch at end 
of preset time. (5) Ten time ranges from 0 
to 15 seconds through 0 to 20 hours. Avail- 
able in all types of enclosures. (6) All parts 
rust proofed and protected against corrosion, 

The 2500 series can be mounted to the sur. 
face of any panel or directly to the surface of 
the equipment the timer is to control. It is 
also designed to be mounted directly over and 
to any standard single gang switch box or 
handy box. Available for flush mounting or 
wall mounting with conduit connector. 

Overall dimensions of the 2500 series are 
4"/,” high x 31/15” wide x 2” deep. 

Complete details may be obtained by 
writing the Paragon Electric Co. 


Platform Construction 
Increases Weighing Accuracy 

Kron Platform Scales, of both open con- 
struction and self-contained types, are built 
on a “free floating” principle and are de- 
— to assure correct weight regardless 
of where the load is placed on the platform. 
Equal load distribution, spreading the same 
weight through all four platform corners, 
permits a hand lift truck, skid, pallet or any 
other load to be positioned on any part of 
the platform at no sacrifice in accuracy. 
This advantage not only cuts weighing costs, 
but it also speeds up weighing time since the 
load need not be centered on the platform 
in order to obtain a true weight reading. 


This “free floating” platform construction 


. prevents lateral platform motion from being 


transmitted to the platform lever system. 
It absorbs all swinging motion and results 
in pivot and bearing wear only when a load 
is actually weighed. In addition, this con- 
struction eliminates binding and _ friction, 
thus lengthening pivot and bearing life and 
lowering maintenance and replacement costs. 

The self-contained dormant platform is 
extremely shallow and will fit into floors of 
wood, metal, composition or. concrete re- 
quiring a minimum of depth. This is made 
possible by the method of suspension with the 
main platform levers being in the same plane. 

The open construction dormant platform 
is built on a structural steel “H” frame on 
which the entire lever system is mounted, 
keeping all corner fulcrum supports in per- 
manent alignment. Both self-contained and 
open construction types of Kron dormant 
platform scales can be shifted from place 
to place without damage or loss of accuracy. 

All upper and lower platform frames are 
constructed entirely of structural steel plate 
and shapes permitting great strength in 4 
minimum of space. Lever, fulcrum and leg 
castings are normalized and well seasoned 
before being machined, free of stress and 
distortion. Pivots and bearings are made 0 
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special analysis steel alloys, ground to 
exacting limits. All pivots, bearings and 
loops are given a plated coating to prevent 
corrosion. 

Kron Scales are available for weighing, 
counting, batching, testing, measuring. A 
catalog of models is available through the 
maker, The Yale & Towne Manufacturing 
Co., Philadelphia Div., Philadelphia 24, Pa. 


100 Per Cent American Jet Engine 

The first jet propulsion engine in this 
country free from foreign influence, is under 
development at Westinghouse for the Bureau 
of Aeronautics, Navy Department. When 
the development is completed, this new en- 
gine is expected to produce more pounds of 
thrust for a given amount of fuel and pounds 
of weight than any engines brought from 
Europe for study. This engine is expected 
to be important for future aircraft service. 

Few subjects in recent years have been 
studied so assiduously, few have com- 
manded so much research work, so much lab- 
oratory experimentation as gas turbines, of 
which jet propulsion engines are but one 
form. Actually an enormous amount of 
ground has been covered. Probably more has 
been accomplished in the past two years to 
make the gas turbine widely practical than in 
all previous history. 

Essentially, work of three sorts is being 
done. One is in the field of high-temperature 
metallurgy, because the success of the com- 
bustion gas turbine cycle depends on the 
temperatures in the turbine itself being 1200 
degrees F or, more, which is well beyond the 
highest steam-turbine temperatures. The 
higher the allowable temperatures the greater 
the efficiency and the wider the field of use- 
fulness of the gas turbine cycle as a prime 
mover. 

A second and the most active phase of the 
activity is the design, building and testing of 
different units with many variations as to 
size and arrangement. This includes designs 
for the three main components of a gas-tur- 
bine cycle—axial-fow compressor, com- 
bustor, and gas turbine—and the relatively 
few but important controls and auxiliaries. 

A third activity—sharply limited by more 
pressing war work—is the investigation of 
possible uses of the combustion gas turbine 
cycle. This involves extensive thermody- 
namic and heat-balance calculations for a 
wide variety of simple open-cycle systems, 
heat-recovery open-cycle systems, and closed- 
cycle systems all predicated on assumed ef- 
ficiencies, loadings, and costs. 

The great attraction of the combustion gas 
turbine cycle lies in its simplicity, its inde- 
pendence of a water supply. Basically it 
consists of three units on a single shaft. 
Liquid fuel is burned with a great excess of 
air in a combustor. The hot products of 
combustion drive a gas turbine and, in the 
simple cycle, exhausts to atmosphere. The 
turbine develops power to drive an axial- 
flow compressor on the same shaft that sup- 
plied air to the combustor. Power from the 
turbine in excess of that required by the com- 
pressor can be utilized to drive a generator or 
some other mechanical load. 

The efficiency of a 1200-degree F simple 
open-cycle gas turbine plant is about 20 per- 
cent, which is only about two thirds that of 
4 good steam or gasoline-engine power plant. 
Also all present combustors and turbines re- 
quire liquid fuel. The unit, furthermore, is 
not self-starting. But it is simple in form, is 
small in weight and bulk, requires no water, 
and is a rotating device. Efficiency can be 
increased 10 or 15 per cent by adding various 

€at-recovery devices such as intercoolers 
lor the compressor, regenerators for the com- 

Continued on Page 34 


Saving Metal, Money and Time 
With Conservation Welding 


Incidental to war production an 
increasing number of worn fer- 
rous equipment parts—the sort 


which used to be summarily 


W’-4. A rehabilitated manganese steel 128” 
crusher mantle. Amsco Nickel-Manganese Steel 
Filler Bars were swaged by hand to produce 
the proper contour, and were tacked onto the 
mantle, using Amsco Nickel-Manganese Steel 
Electrodes. Each bead was peened thoroughly. 
Total rehabilitation cost was $275.00. 
scrapped — have been salvaged 
for further useful life with 
Amsco Welding Products. This 
practice has saved large amounts 
of scarce metals and obviated the 
difficulties and delays attending 


the procurement of new parts. At 


Ry 


W-103-B Sprockets from a tractor which were 
put in service at the same time. The one on 
the left had been rebuilt with Economy Hard- 
face; the one on the right was a brand new 
sprocket. Note that the new one is worn to 
such an extent that it was necessary to resur- 
face it with Economy Hardface, while the 
welded sprocket needed no repairs whatsoever. 


Chicago Heights, Illinois 


AMERICAN MANGANESE STEEL DIVISION 


the same time, many additional 
establishments have become 
familiar with the substantial re- 
ductions in replacement costs af- 
forded by Amsco Conservation 
Welding. 

Worn equipment parts which 
have been restored with highly 
wear - resistant Amsco welding 
materials often give as long 
service as new parts, and at con- 
siderably less cost. Substantial 


savings have also been ,obtained 
by hardsurfacing new parts with 


Amsco Welding Products which, 
having far higher wear resistance 
than the body metal, afford 
greatly increased service life. As 
replacement costs will assume 
added importance in the postwar 
period, conservation welding will 
be still more widely practiced. 

A few examples of Amsco 
Conservation Welding are _pic- 


10-C This brick machine auger tip served over 
a year after being built up with Amsco Nickel- 
Manganese Steel Rod and hardsurfaced with 
Amsco No. 459 Rod, as compared to the usual 
performance of only a few months before re- 
placement. A new part costs $45.00. Total sal- 
vage cost was $31.00. 


tured. Others, with full informa- 
tion on Amsco Welding Products, 
are shown in Bulletin 941-W. 
Send for your copy. 


£ 
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The KANE Loder 
... at Work Today 


in Essential Industry 


Many war plants depend upon the 
scientifically designed KANE boiler 
for an independent source of process 
steam. This unit— automatic, gas- 
fired, safe and efficient—is built to 
A.S.M.E. 
Code in sizes 
up to 30 
H.P., 100 Ib. 
pressure 
is standard— 
higher pres- 
sures can also 
be supplied. 
It has long 
been the 
choice of 
lead- 
ing engi- 
neers. 


FANE | 


rers of Automotic Steam Boilers 7 


for over a third of a century. a 


5 FAST HAGERT STREET, PHILADELPHIA 25 PA 
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bustor, and fuel reheaters. These, on the 


other hand, add complications and some de- 


mand a supply of cooling water. 

It is expected that open-cycle units with 
approximate maximum ratings of 7500 hp 
will be useful as emergency or stand-by 
generating units on power systems, partic- 
ularly at the end of long lines or where good 
or adequate boiler water is lacking. To 
obtain larger amounts of power for central 
station use from units of practical size, it will 
be necessary to use a closed-cycle system, in 
which the hot gases are continuously recir- 
culated at higher pressure. Certain special 
industrial applications look promising, such 
as to furnish power for blast furnaces. Also 
the gas turbine is attractive for ship propul- 
sion and for electric-drive locomotives, par- 
ticularly because of the water economy. 


New Type All-Purpose 
**Protectioneered”’ Mctor Announced 

Following months of research and prac- 
tical operation in the field, Fairbanks-Morse 
has now announced a New type, All-Purpose, 
Continuous-Duty, Polyphase Squirrel-Cage 
Induction Motor for use in all kinds of in- 
dustry. 

This new motor is “protectioneered” and 
according to the company, embodies many 
special and vital features that will be viewed 
with extreme interest by motor users every- 
where, 

Constructed with the widely recognized 
and exclusive centrifugally-cast F-M Cop- 
perspun Rotor, this new motor is fully pro- 
tected against flying chips, falling particles, 
dripping liquids, and other industrial motor 
hazards. The ball bearings sealed in cart- 


—write for Bulletin 120-B-12. You will 
find the engineering information con- 
tained in its 20 pages interesting and 
helpful. Roots-Connersville Centrifugal 
Blowers and Exhausters have proved 
highly successful in refinery, chemical 
plant, steel mill, and manufactured gas 
applications, as well as for agitation of 
liquids and numerous other modern ser- 
vices. Your copy of this bulletin is 
ready. 


ROOTS-CONNERSVILLE BLOWER CORP. 


One of the Dresser Industries 


502 Michigan Ave., Connersville, Indiana 


ridge-type housings minimize expensive 
shut-downs due to bearing failures. Cross. 
flow ventilation, a feature in frames 224 to 
365 inclusive, is obtained through protected 
inlets and exhausts at each end of the motor— 
resulting in uniform cooling and the elimina. 
tion of hot spots. 

Regardless of the position of the motor, 
complete safety for the operator is assured 
because there are no moving external parts. 
The frame is cast in one piece with rib sec. 
tions to give added strength without in. 
crease in weight. 

The new motor also incorporates an in. 
novation in conduit boxes. Where space is 
limited, the conduit can be brought up be. 
tween the motor feet to the tapped hole in 
the motor frame and‘the conduit box cover 
assembled flush with the frame. The exter. 
nal box is then discarded. When the con- 
ventional conduit box is used it can be 
mounted in any one of four positions. 

It is rated 40° C and designed to carry 
115% load continuously without injurious 
heating (1.15% service factor). 

Complete information and motor demon. 
stration can be obtained by getting in touch 
with your local Fairbanks-Morse represent. 
ative or by writing to Fairbanks, Morse & 
Co., Chicago, IIl., for Bulletin #1160 which 
features this new F-M motor. 


Unique Zagar Fixture Set-Up 
A standard “Zagar” Air-O (Air-operated) 
Holding Fixture in conjunction with the new 
Warner & Swasey Precision Tapping and 
Threading Machine turns one piece 
every three seconds—a remarkable increase 
in production. 


A special mounting by Warner & Swasey 
tips the fixture about 20 degrees for loading 
and unloading, thereby saving the time that 
would be consumed in raising the spindle 
more than an inch above the work. 

The operator merely steps on a treadle, 
which tilts the Holding Fixture to load. 
When the treadle is released the fixture 18 
returned to the vertical position by, means 0 
a spring. 

A micro-switch then starts the operating 
cycle. When the cycle is completed the ma- 
chine stops. 

Automatic valves were installed at the 
control box to open and close the collet when 
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the fixture is tilted for loading and unloading. 
Air pressure is used only to operate the open- 
ing and closing mechanism. Fluctuation in 
air line pressure does not affect the holding 
power of the fixture, 

This “Zagar” Air-operated fixture uses 
standard 14 AC No. 2 collets. A most im- 
portant feature is that the collet does not 
move vertically in closing. Consequently, 
the work can be held to close tolerances in 
second operations, such as milling slots on a 
milling machine, drilling and tapping to a 
given depth, counterboring or spotfacing on 
a drill press, etc. There are provisions for a 
stop in the fixture to insure duplicating of 
parts. 

Address all inquiries to Zagar Tool, Inc., 
23880 Lakeland Blvd., Cleveland 17, Ohio. 


New Bearings Offer Positive Sealing 
in Standard Widths for First Time 


The Fafnir Bearing Co., New Britain, 
Conn., is offering an entirely new type of 
sealed ball bearing. Known as “Plya-Seal,” 
the sealing element consists of a diaphragm- 
type, contact seal comprising two members— 
a flat, flexible sealing washer of synthetic 
rubber-impregnated fabric and a split re- 
taining ring of spring steel. Due to the 
minimum space required for the two seal 
parts, Plya-Seal bearings, except in the 
extra-small sizes, are held to the same widths 
as standard unsealed bearings. The stand- 
ard width of the Plya-Seal bearings enables 
them to be used in applications where 
shielded bearings previously used were in- 
adequate for the service. 


Firmly held in the outer ring, the sealing 
washer does not rotate with the inner ring 
but is in contact with a ground groove to 
form an effective seal with a minimum of 
friction. 

The Plya-Seal can be easily removed and 
replaced to allow inspection, washing, and 
te-greasing of the bearing—a feature which 
makes it possible to use Plya-Seal bearings 
in many applications where heretofore a pre- 
lubricated and sealed bearing could not be 
employed because service conditions necessi- 
tated re-lubrication during the useful life 
of the bearing. This is especially desirable 
in applications where periodic overhauls of 
equipment are standard practice. 

erformance in service has proved that 
lyaSeal assures maximum retention of 
ubricant and maximum exclusion of dirt and 


Continued on Page 36 


-a Fire Test of Interest to Every Manufacturer 


0 * IT BLANKETS IT ISOLATES * IT QUENCHES 
The Ti 


Summer, 1944, 
The Place: “Automatic’s” Test Yard, at Youngstown, 
Ohio. 


The Occasion: A test to determine the fire protection 
value provided by FIRE-FOG for a Dryer. 


Frankly, FIRE-FOG was “on the spot”—other fire protection 
methods had failed. . 


Conditions at the manufacturer’s plant were simulated. 
A test oven was built; drying racks were made; pieces of 
material distributed over the racks. Gas burners were lighted 
and the temperature brought up to the ignition point for 
the material tested and maintained for 15 minutes—then 
FIRE-FOG was introduced into the oven through FIRE- 
FOG Nozzles. q 


The result?—in only a matter of seconds the fire was 
extinguished! And only a few gallons of water had been used! 


What has “Automatic” to offer you? “Augomatic” service 
includes test, design, manufacture, and installation of the type 
of sprinkler system best adapted to extinguish YOUR fires. 
Write for complete information. 


NOTE: In normal fire-fighting operations 
FIRE-FOG action is entirely automatic— 
it blankets . . . isolates. ..q h 
ly in a matter of seconds. 


gf 


gf 
sPRINKLER CORPORATION OF AMERICA 
YOUNGSTOWN, OHIO... OFFICES IN 31 CITIES 
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liquids, The seal causes no distortion of the 
outer ring or race, so does not affect the 
concentric relationship of the inner and outer 
bearing rings. 

Illustration shows the Plya-Seal disc 
wedged into the outer ring and maintaining 
perfect contact with the inner ring thus form- 
ing a positive seal. Seal is non-capillary and 
impervious to grease, oil, gasoline, water and 
a variety of solvents. Plya-Seals resist heat 
to’a degree far in excess of the recommended 
limits for the use of a grease-lubricated 
bearing and are.unaffected by sub-zero tem- 
peratures as well. Sealing washer does not 
deteriorate with age. 

Plya-Seal bearings have been performance- 
proved in military equipment. Approved 
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for aircraft by the Army Air Forces and the 
Bureau of Aeronautics, U. S. Navy. Suc- 
cessfully used also on many types of indus- 
trial machinery to completely eliminate for- 
mer difficulties experienced with metal 
shielded or seal-type bearings. 

A descriptive folder giving complete in- 
formation on Plya-Seal Bearings is available 
from the manufacturer. 


New Slide Films for Teaching 
Oxy-Acetylene Processes 
An industrial teaching aid in the form of 
a series of how-to-do-it slide films and ac- 
companying instruction literature on oxy- 
acetylene welding and cutting operations has 
recently been ‘completed by The Linde Air 


FEATHER DUSTER METHODS 
—won't do the job! 


An era of competition such as American industry 
has, never before experienced will break like a 
bombshell when manufacturers return to pro- 
ducing civilian consumer goods. To be prepared 
to operate profitably in this new economy calls 
for careful consideration of all the factors that 
might result in lowering manufacturing costs. 


has the facilities TODAY to help you work 

ut your tomorrow’s dust control system now. 

There is no obligation involved in asking for 

help. Let us send you “AAF In Industry”—which 
describes the full line of AAF equipment. 


AMERICAN AIR FILTER COMPANY, INC. 


103 Central Ave. 
IN CANADA: Darling Bros., Ltd., Montreal, P.Q. 


AAF Multi-Duty filters clean 
themselves asthey clean the air. 
Send for Bulletin No. 241-A 


Louisville, Ky. 


Products Co., a Unit of Union Carbide and 
Carbon Corp. Carefully planned to be 
adaptable to streamlined wartime production 
as well as to the tempo of peacetime, to the 
needs of the beginner and the “old timer,” 
the lessons are presented as a step-by-step 
procedure and cover the basic techniques of 
welding and cutting. 

The lessons are arranged in series and are 
presented as follows: 1—A “Cutting” series 
consisting of eight lessons on connecting, 
testing, and lighting the oxy-acetylene cut. 
ting blowpipe, and on making straight-line 
cuts. 2.—A “Welding” series in ten lessons 
showing how to connect, test, and light the 
oxy-acetylene welding blowpipe, and giving 
basic welding instructions for light plate, 
3—A “Safety” series consisting of one lesson 
on the care and handling of equipment and a 
second lesson on fire precautions. 

The shop superintendent, foreman, safety 
supervisor, or welding instructor who must 
supervise such instruction will find in this 
program a well-planned course immediately 
available to his needs. Very often such a 
person, skilled in the proper techniques him- 
self, can be helped by placing in his hands an 
effective aid for teaching these techniques to 
others. An instructor’s manual with sug. 
gestions on accepted teaching procedures is 

rovided and should prove particularly 

elpful to him. Each slide film comes wit 
three of these instructor’s handbooks, and 
25 student handbooks, which contain a 
written record of the step-by-step procedures 
shown in the film. The film is a succession 
of pictures, in regular 35-mm. motion picture 
film that can be projected on a screen one 
at a time as still pictures, while the instruc- 
tor comments or answers questions. 

Linde slide films and accompanying litera- 
ture are now completed and ready for dis- 
tribution. They may be obtained through 
any office of The Linde Air Products Co. 
at a nominal price. Any Linde’ representa- 
tive will aid in the selection of slide films 
and the planning and organization of indi- 
vidual training programs. 


New Diesel-Electric Locomotives 
for War and Peace 


Literally hundreds of American-built 
locomotives are hauling loads of war and of 
reconstruction in Africa, France, Italy and 
other battlegrounds. Indicative of their im- 
portance locomotives have been among the 
most sought targets for airmen. 


With the needs of war-torn areas in mind 
a new diesel-electric locomotive developed 
by the Whitcomb Locomotive Co. using 
Westinghouse generators and motors proves 
to have many desirable features that are ex- 
pected to appear in switching locomotives for 
service in our own railroad and industrial- 
plant yards. In the interests of weight, cost, 
and simplicity, exciters have been eliminated 
by the development of new self-excited genera- 
tors, the largest ever built for railroad serv- 
ice. They are rated at 650 amperes, 305 
volts, a pair comprising the electrical power 
plant. The generators are specially designed 
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to provide inherent electrical characteristics, 
without the external excitation usually re- 
quired. 

The motors are designed especially to 
match the generators. Four of these are used 
on each locomotive, one per axle, two being 
connected permanently in parallel for each 
generator. 


Successful Operation of Burlington 
Turbine Indicates Possibility of 
Higher Steam Temperatures 


Two-years successful experience with high- 
a turbine generators (950 degrees 
) such as the 125,000-kw three-cylinder 
os built by Westinghouse for the Burling- 
ton Generating Station of Public Service 
Electric & Gas Co. of New Jersey makes de- 
signers willing to take the next step—1000 
degrees F. The experience with the 50,000- 
kw 1600-pound, 940 degree superposed unit 
at Sherman Creek station of Consolidated 
Edison Co. of New York has been equally 
gratifying. A 50-degree rise in temperature 
of inlet steam means a gain of nearly two 
percent in overall plant efficiency. 


Heavy wenn Hoist Hook 

A heavy duty 
hoist hook that is 
just about the 
last wordin safety 
has appeared on 
the market under 
Patent No.2,359,- 
557. The inven- 
tion of an active 
engineer, this 
hoist hook safely 
handles loads up 
to 200 tons. 

Robert Hoff- 
man, the inven- 
tor, while en- 
gaged on such 
projects as the 
North Island 
Naval Base at 
San Diego, Pan- 
American High- 
way, etc., experi- 
mented with 
many types and 
designs of hoist 
hooks. His goal 
was a hook which 
would be proof 
against breakage, 
slippage, work stoppages and accidents to 
life and property. He firmly believes that 
this goal is reached in the new “Acie” Hoist 
hook and leading American engineers agree 
him. 

A single #2 “Acle Safety Hoist Hook’’ 
weighs only 91/2 lbs. yet it has a guaranteed 
capacity of 10 tons and has withstood with- 
Out any ill effects a Columbia University 
Laboratory proof load test of 60,000 Ibs. 

Continued on Page 38 
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er sub-contract for the Baldwin Locomotive bag ¢ 
DOWNINGTOWN is fabricating boilers for U. S. 
Army locomotives. This contribution to the War 
effort, although a departure from our regular line, 
demonstrates Downingtown's versatility and is an 
example of the “out of the ordinary’ jobs we are 
capable of turning out. 

You may require a difficult type of fabrication utilizing 
steel, monel, iron, nickel or alloys of these or other 
metals. Whatever your problem, Downingtown engi- 
neers welcome the opportunity to work with you on 
it. . . a similar job may have gone through our plant 


. . to Berlin! 


DOWNINGTOWN 


for type 2-8-0 Baldwin Locomotive 
under contract for the U. S. Army 


Thirty consecutive years in this business have built up 
our specialized knowledge of fabrication—have 
schooled us in the proper methods of p 

which, coupled with our complete, modern plan facili- 
ties equip us to guarantee a and enduring piece 
of work, adequately delivering top performance and 

economical service. 

Our ‘Fabrication Book"’ will serve oe further acquaint 
you with our capabilities—send for it 


... Wwe can advise you promptly whether we can under- 
| 00WNINGTOWN IRON WORKS 


Heat Exchangers—our new 24 page bulletin on the 
design and fabrication of heat exchangers should prove 
to be a valuable addition to your files on heat transfer 
opines. Write for a copy .. . on your letterhead, 
please. 


DOWNINGTOWN, PAL 
WELDED and RIVETED PRODUCTS 


The “Camomatic” is another of those more-than-human 
machines that help to put heavy-duty serviceability and 
smooth-running efficiency into every Wisconsin Engine. 
This machine automatically rough-grinds (and subsequently 
“smooth-finishes”) each and every cam for every Wisconsin 
Air-Cooled Engine. The grinding wheel finishes cam contour 
with absolute precision and uniformity. Every camshaft for 
a given size engine, is exactly like all the other camshafts 
for all the other engines of that size. 
This is another of those features you don’t “see” . . . but it 
performs an important service for you on the job, on your 
equipment, 


MOTOR 


Corporation. 
MILWAUKEE 14, WISCONSIN, U. 


World's Largest Builders of Heavy-Duty Air-Cooled Engines 
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on publications in this column. 


CODE FOR 
PRESSURE PIPING 


A dependable source of information on 
design, fabrication, and installation of pip- 
ing used in steam generating and industrial 
plants; for conveying air; fuel, illuminating 
and non-corrosive gases; oil; refrigerant 
brine; and steam and hot water. 


Published 1942 (B31.1) $2.00 


MANUAL ON 
CUTTING OF METALS 


A ee book for shop men, present- 


ing tested data in tabula: form from which 
speeds and feeds for metals in common tse 
can be set for various depths of cuts. Time 
and horsepower necessary for a cut under 
stated conditions are also shown, as well as 
examples in the use of the data. 


SAFETY CODE 
FOR CRANES 


A standard guide for the construction, 
installation, inspection, maintenance, and 
operation of cranes, and derricks driven by 
steam engines, electric motors, or internal 
combustion engines to their runways, to 
simple hoists, to overhead electric hoists and 
their runways, to overhead air hoists, and 
to hand-powered derricks. 


Published 1943 (B30.2) $1.50 


SAF 


ETY CODE 
FOR ELEVATORS 

Designed to insure safety in the construc- 
tion, ins m, maintenance, and opera- 
tion of types of elevators, dumbwaiters, 
and escalators. Detailed recommendaticns 
are given for hoistways and enclosures, 
guides, buffers, oa, car con- 
struction and safeties, cable and signal 
systems, speed control, etc.; also for quali- 
fication and training of operators. 


Publication with 1942 


ELEVATOR 
INSPECTORS’ MANUAL 


Shows how to make a thorough and 
satisfactory inspection of all equipment 
involved from brake action, switches, stop- 
ping devices, speed, counterweight safe- 
ties, to control and operating Be ans 
car capacity, emergency exits release, 
lighting, hoistway, elevator ropes, and rope 
sockets. 


Published 1937 (A17.2) 75¢ 


(HE AMERICAN SOCIETY OF 
HANICAL ENGINEERS 


Publication Sales Dept. 
West 39th St., New York 18, N.Y. 


Because it is carefully engineered for the 
purpose the “‘Acle Hoist Hook”’ keeps hoist 
and load in true alignment, while the pat- 
ented shoulder and lip eliminates load slip- 
page and hook straightening. Even should 
the heavy pin shear, the weight of the load 
would continue to hold on the safety shoul- 
ders and lips. These self-locking shoulders 
and lips, incidentally, were carefully designed 
to clear hatches, cornices and other pro- 
tuberances without snagging. Despite all 
these exclusive advantages, Safety 
Hoist Hook” costs far less than ordinary 
hooks. Although originally planned and 
made solely for use on his own assignments, 
Mr. Hoffman has arranged to have his hook 
manufactured and distributed by the 
American Chain Ladder Co. Inc., 151 East 
50th Street, New York, N. Y. 


Chain Belt Receives Another ‘“*E”’ 


The Chain Belt Co. of Milwaukee has just 
received another Army-Navy “E”’ star! 
This makes the fourth time that official com- 
mendation from Washington has been di- 
rected to Chain Belt. The company received 
its original Army-Navy “E” pennant award 
September 19, 1942. 

In addition to the company’s regular prod- 
ucts which are widely distributed among 
other producers of war equipment and more 
essential civilian needs, Chain Belt Co. has 
produced since 1941 medium size howitzers, 
pack howitzers, 120 millimeter anti-air craft 
guns, field guns, refuse grinders for transports 
and landing barges, tank turrets, gun shields, 
traction shoes for amphibious landing craft 
and ammunition hoists for other Naval units. 


High Weighing Capacity and Low Dial 
Graduations Featured in Kron Scales 

The “Kron” Unit Weight Cabinet at- 
tachment answers industrial requirements for 
a high gross weighing capacity scale with low 
and accurate “fractional” weight dial chart 
graduations. This scale is equipped with the 
standard “Kron” dial mechanism, swivel 
head, tare and capacity beams and drop 
weights to provide the greatest gross plat- 
form capacity of any scale of its type. 


The unit weight increment principle 
around which this scale is designed is simple 
and fool-proof. By rotating the handle on 
the left of the cabinet front (see illustration), 
from 1 to 7 unit weight increments, each 
equivalent to the dial chart capacity, can be 
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added to the lever system to increase the 
gross weighing capacity of the scale. The 
weight increments are indicated in a target 
on the dial chart as they are added to the 
lever system. Flexible cables connecting 
this target to the drop weight mechanism 
allow the dial head to swivel to any desired 
position. 

The outstanding advantage of the “Kron” 
Unit Weight Cabinet Scale to users requir. 
ing a high gross weighing capacity combined 
with accurate “fractional” weight readings is 
the ease, simplicity and precision with which 
the gross weighing capacity of this scale can 
be increased as much as nine times for heavy. 
duty service, while still retaining low dial 
chart graduations. 

“Kron” Scales are available for weighing, 
counting, batching, testing, measuring. A 
catalog of models is available through the 
maker, The Yale & Towne Mfg. Co., Phila- 
delphia Division, Philadelphia 24, Pa. 


Third Army-Navy 
for Briggs Clarifier 

The Briggs Clarifier Co., Washington, 
D.C., designers and manufacturers of modern 
oil filtration equipment, has just received its 
third successive Army-Navy “E” award. 

The company feels strongly its responsi- 
bility in handling the Army and Navy con. 
tracts and will continue to provide the needs 
of the armed services. It knows that any 
delay in delivering vitally essential oil filters 
can affect the lives of our fighting men. 

Two brief ceremonies were held. In the 
morning of “presentation day”, workers 
gathered in the new factory building to hear 
a short talk by a fellow employee, a veteran 
of recent air combat over Europe. In the 


PLASMA 


without 


PAPER 


is useless 


You willingly give your 
blood to the Red Cross, 
but unless it is delivered 
to the fighting fronts it 
will save no soldier’s life. 
And it can’t be delivered 
without special paper con- 
tainers. That’s why you 
must save every scrap of 
waste paper from news- 
papers and magazines to 
letters and turn them into 
the salvage campaign. 
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afternoon, the ceremony was repeated at the 
business offices. At both gatherings, lapel 
pins were given to all employees entitled to 
wear them. 

Briggs Oil Clarifiers are moving to our 
armed forces and to our allies at an ever in- 
creasing tempo. Already, enough have been 
manufactured to equip our entire Diesel 
powered merchant fleet, a formidable portion 

of our Naval vessels, as well as the require- 

ments of industrial users for war purposes. 
Also, enough aircraft ground clarifiers have 
been produced to service a major portion of 
the fighters and bombers in the Army Air 
Corps. Hundreds of tons of precision engi- 
neered oil filtration equipment roll from 
Briggs factory doors every month and will 
continue in the direction of the armed forces 
as long as it is needed. 


Welder of World War I 
Dwarfs Modern Unit 


Evidence of how the art of arc welding 
has advanced at a pace consistent with other 
miracles of industry is graphically depicted 
in this comparison which shows a 400 ampere 
welder of 1917 (above) weighing about 
3,500 pounds and priced at $2,000 with 
today’s version (below) weighing only 1,200 
pounds and costing slightly over $400. 
(Photo Courtesy The Lincoln Electric Co., 
Cleveland, Ohio.) 


National Forge Among 
First Winners of 5th Star 


The 5th White Star is now appearing on 
avery few Army-Navy “E” Flags. Among 
the first to receive this latest citation for 
sustained excellence in war production is 
the National wey a & Ordnance Co., Irvine, 
Warren County, P 

To be eligible for the 5th White Star a 
company must be engaged in continuous 
War production for at least three years and 
have received four previous white stars in 
addition to the basic Army-Navy “E”’ Flag. 
In the case of National Forge, their first “E”’ 
award came to them from the personal hands 
of the late Frank Knox, when he was secre- 
tary of the Navy. This award was made on 
October 24, 1941—six weeks before Pearl 

arbor, 

Continued on Page 40 


Perfect SWIVEL JOINT 


BB2= Double rows of Ball Bearings —For easy turning with 
minimum friction. They also maintain perfect alignment of moving 
parts. 


EP = Effective Pack-Off — This self-adjusting unit permits the use 
of the same Swivel Joint for all services. Nothing to tighten or 
adjust. 

LT=Low Torque — No excessive friction drag because turning 
takes place on ball bearings which hold moving members together. 
Tightness of Joint does not depend upon compressing packing ele- 
ment by means of bolted flanges, thereby causing joint to stick. 


P/V=Pressure or Vacuum — Pre-determined pressure on Pack-. 
ing Ring prevents leaks due to pressure or vacuum. Packing auto- 
matically adjusts itself to either service. 


These are the essential elements for perfect swivel action. You get 
ALL of them when you specify Chiksan Ball-Bearing Swivel Joints. 


Write for Catalog and Engineering Data 
CHIKSAN REPRESENTATIVES IN PRINCIPAL CITIES 
Distributed Nationally By Crane Co. 
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p.A. Stuart {il co. 


LIMITED 
2741 SOUTH TROY STREET, CHICAGO 23, ILL. 


ESTABLISHED 1865 


Werehouses in Principal Metal-Working Centers 
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In advising president John C. Harrington 
that National Forge had merited the 5th 
Star Award, Admiral Bloch, chairman of the 
Navy Board for Production Awards, stated, 
“The Army and Navy congratulate the 
National Forge & Ordnance Company on 
being one of the first to be awarded a fifth 
renewal of the Army-Navy “E” Award. 
During the coming year the five stars on’ the 
“E” flag proudly flown over your plant will 
be proof to everyone that the National Forge 
& Ordnance Co. is continuing to do its utmost 
to assist the Army and Navy. The members 
of the Armed Forces highly appreciate the 
inspiring record which has been established 
by the untiring efforts of each and every 
man and woman in your plant.” 


Kieley & Mueller Receive 
a Second Star 

A second star on its Maritime ‘“M’’?pen-. 
nant has been awarded to Kieley and Mueller, 
Inc., North Bergen, N. J., and its employees, 
according to an announcement by the Board 
of Awards of the U. S. Maritime Commis- 
sion. This Award, highest production honor 
of the Maritime Commission was made, ac- 
cording to the Maritime Commission Board 
of Awards in recognition of the 66 year old 
company’s outstanding production achieve- 
ment in successfully meeting the urgent de- 
mand for valves and controls in the ship- 
buidling program. 


Army-Navy “E”’ Presented 
to Goulds Pumps 


Hailed for their outstanding achievement 
in the production of war materials, 
workers of Goulds Pumps, Inc., Seneca Falls, 
N. Y. received the Army-Navy “E” award 
at an impressive ceremony held in the plant 
on December 14, 1944. Comm. Robert S. 
Smith, Jr., U. S. N., Inspector of Navy Ma- 
terial, Buffalo, presented the “E” flag to 
Mr N. J. Gould, President of the company, 
who accepted the banner in behalf of the 
workers. Col. Arthur D. Elliot, Command- 
ing Officer, Seneca Ordnance Depot, pre- 
sented Army-Navy “E” pins to three of 
Goulds oldest employees in point of service. 
Illustration shows left to right: Wm. 
Wicks, employee representative, Col. Ar- 
thur D. Elliott, U.S.A. who presented pins, 
Mr. N. J. Gould, Pres. of Goulds Pumps, 
Inc., Comm. Robert S. Smith, Jr., U.S.N., 
who presented flag, Lt. Comm. John T. 
Casey, U.S.N.R., Master of Ceremonies. 
Outstanding feature of the program was 
che unanimous vote of the workers to reply 


to a telegram of thanks from Secretary of 


the Navy Forrestal by pledging themselves to 
continue wirh renewed zeal and vigor the 
production of pumps so badly needed to 
make Victory certain. : 
Since before Pearl Harbor, the entire fa- 
cilities of the company have been utilized 1 
the production of pumping equipment for 
the Navy, Army, Coast Guard, Maritime 
Commission, War Food Administration and 
other government agencies and for those 1n- 
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dustries directly connected with the war ef- 
fort. Many new designs with improved pro- 
duction facilities will, as a result of the com- 
pany’s participation in the war program, be 
available to industry as a whole at the close 
of the war. 


Illinois Gear Has New Star 

The Illinois Gear & Machine Co., 2108 
North Natchez Ave., Chicago, has been no- 
tified by the War Department that it has 
been given the Army-Navy “E” Award for 
the fourth time, according to Mr. V. P. 
Reilly, President. 

Brief ceremonies commemorating the third 
white star on the company’s “E” pennant 
were held at the plant when the new flag was 
hoisted on December 18th. 

Illinois Gear has been engaged in making 
precision cut gears for planes, tanks, gun 
mounts and ship operating machinery since 
the beginning of the war. 


Second **E’? Award 
to Aurora Pump Co. 

In a letter, Admiral C. C, Bloch, USN 
(Ret.), Chairman of the Navy Board for 
Production Awards, has notified the Aurora 
Pump Co. of Aurora, III. of the first renewal 
of the Army-Navy “E” Award. 

The Aurora Pump Co. manufactures a wide 
range of centrifugal and turbine-type pumps 
which have been supplied to virtually all 
— of the armed services, notably the 
Navy. 

Modest ceremonies were held, devoted en- 
tirely to crediting the employees who, in 
Admiral Bloch’s words—“have indicated 
their determination and ability to support our 
fighting forces by supplying the equipment 
necessary for ultimate victory.” 


Five Stars Adorn Maritime ‘“*M”’ Flag 
of Cooper-Bessemer 

Five gold stars proudly graced The 
Cooper-Bessemer Corp.’s Maritime Ccm- 
mission ““M” Burgee, indicating the success 
of this company’s efforts to meet government 
wartime demands for critically-needed Diesel 
engines and parts. 

Award of the fifth gold star was announced 
to employees by B. B. Williams, chairman 
of the board, following its receipt from 
Washington. Mr. Williams admonished 
Cooper-Bessemer employees “to continue 
your program of furnishing our men on the 
front lines with what it takes and on time, 
and especially now when there is so much 
talk of shortages on the production front.” 

Cooper-Bessemer received the “Maritime 
‘M’” Burgee on December 18, 1942, and 
each of the five gold stars it bears have been 
awarded at regular intervals ever since. 
These stars are awarded in recognition of a 
continuation of outstanding war production 
which merited the initial honor. 

_The company, which has devoted its 
facilities 100 per cent to war production, 
also flies the Army-Navy “E” awarded in 
March of last year and the United States 
lreasury Departgnent’s Minute-Man flag for 

per cent participation of its employees in 
war bond subscription. 

“The Cooper-Bessemer Corp. is particu- 
larly gratified to receive its fifth gold star 
at this time,” said Mr. Williams in com- 
menting on the award, “because it stands as 
an indication to our loyal employees that 
the government recognizes the sacrifice and 
extra effort which they have put forward to 
meet exceedingly difficult production sched- 
ules in the face of labor, material and other 
shortages.” 

“We have every reason to believe that 
these efforts will continue in full force until 
victory is achieved.” Continued on Page 42 
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IRVING GRATING 


“A Fitting Grating for Every Purpose”’ 


Riveted 


Walkways — Stair Steps — Platforms 
Trucking Aisles Trench Covers 


Press-Locked 


Industrial Plants — Oil Refineries 
Chemical Plants— Power Houses 
Naval and Merchant Ships 
Locomotive, Passenger and Freight Cars 


NOPMDA 


Welded 
Catalog for the asking. 


IRVING SUBWAY GRATING CO., INC. 


ESTABLISHED 1902 

HOME OFFICE and PLANT: 5010 27th STREET 
LONG ISLAND CITY 1, NEW YORK 

WESTE 4 FOOT OF PARK AVE. 


DIVISION: 
ERYVILLE 8, CALIFORNIA 


Keep Informed . 


The Cooper-Bessemer Corp. manufac- 
turers Diesel engines and compressors for the 
Maritime Service, the Army and Navy and 
for critical industries. It also is an important 
producer of machine tool castings. 


@ BUSINESS CHANGES 


Morse Chain Announcement 


Following a recent meeting of the Board of 
Directors, Morse Chain Co., Division of the 
Borg-Warner Corp., with plants at Ithaca 
and Detroit, announces the election of Walter 
W. Bertram as Vice-President in charge of 
sales, and the appointment of Robert J. 
Howison as Sales Manager. Mr. Bertram 
was formerly Sales Manager and Mr. Howison 
was in charge of automotive sales. 


Permutit Elects New Officers 


The Permutit Co., of New York, manu- 
facturers of water conditioning equipment, 
announces the election of W. Spencer 
Robertson as Chairman of its Board of Di- 
rectors and Henry W. Foulds as President. 
Mr. Robertson has been President of the 
company for the past 15 years while Mr. 
Foulds has been Executive Vice-President 
since 1935. Prior to that time, he had been a 
Vice-President and Director of Goulds 
Pumps, Inc., and a Vice-President of Servel, 
Inc. 

Both officers assume their new duties at a 
time when the company is about to resume 
production of household water softeners. 
In the municipal and industrial field, Per- 
mutit produces a variety of types of equip- 


This BIG Lonergan 
Safety Valve... 


discharges 178,800 Ibs. 


Steam per hr. at 300 p.s.i. 7 


This Little Fellow... 
discharges 605 Ibs. 
per hr. at the 


same pressure 


BOTH are efficient and depend- 
able—represent fine engineering 


14" ODP 
and construction—and illustrate the wide 
range of selection in Lonergan Safety Valves. 

Write for Information Bulletin 501-A. 
Let us submit recommendations if you have 
a particular inquiry or application in mind. 


6” x 8” V-319 


J. E. LONERGAN COMPANY, 213 N. 2nd Street, Philadelphia 6, Pa. 


Lonergan 


SAFETY VALVES « PRESSURE GAUGES 


RELIEF VALVES ¢ SPECIALTIES 


SINCE 1872 — Mokers of Pressure-Safety Appliances for the Power, Mechanical and Process Industries 


ment. Among them are hot lime soda soft. 
eners, Spaulding Precipitators, Spiractors 
and zeolite softeners. Other water condi. 
tioning equipment such as filters, iron, oj 
color, taste and odor removal systems, co. 
agulation equipment and power plant spe. 
cialties including continuous blowoff sys. 
tems, combustion recorders, degasifiers and 
deaerators, are also produced and marketed 
by the company. Recently, The Permutit 
Co. developed a seawater desalter which has 
been adopted as standard lifesaving equip. 
ment aboard Army Air Force, Navy and Air 
Transport Command aircraft. 


Fay Appointed Comptroller 
of Pittsburgh Plate Glass Co. 

Pittsburgh—Pittsburgh Plate Glass Co, 
announced the appointment of C. Robert 
Fay, 44, as comptroller, succeeding Stuart 
M. Campbell, resigned. 

Mr. Fay has been secretary of the Policy 
Committee on War Contract Terminations 
for the Westinghouse Electric & Mfg. Co. 
since he returned last August after serving as 
consultant to the War Production Board on 
the Controlled Materials Plan. 

The new Pittsburgh Plate comptroller was 
born in Springfield, Ohio, but lived most of 
his life in Indianapolis before joining West- 
inghouse in 1925. He is a graduate of Pur. 
due, is married and has three daughters. 


Boudreau Appointed Advertising 
Manager of Ethyl Corp. 

Rejoining Ethyl Corp. after his release 
from duty with the Sixth Service Command, 
Lt. Col. James E. Boudreau has been ap- 
pointed advertising manager with _head- 
quarters in New York, Earle W. Webb, 
Ethyl president, has announced. 

Col. Boudreau, a native of New Jersey, 
was graduated from the U. S. Military Acad- 
emy at West Point in 1925 and resigned his 
commission after a year’s service to join the 
Munson Steamship Co. Four years later 
he became associated with Ethyl Corp. 
as a representative in eastern New York 
State, serving subsequently as manager of 
the New York and Chicago divisions. 

He was commissioned a Captain in the 
Army in November 1942. At the time of his 
release from the Army he was serving as di- 
rector of the control division on the staff of 
Major General Henry S. Aurand, command- 
ing general of the Sixth Service Command 
with headquarters in Chicago. Recently, 
Col. Boudreau has made his home in North- 
brook, III. 

As advertising manager of Ethyl, Col. 
Boudreau will be a member of the staff of 
Ralph C. Champlin, director of advertising 
and public relations. 


Frank Gawan Joins Joy & Cox 

Joy and Cox, 1940 Blake Street, Denver, 
Colorado, announce the addition to their 
staff of Frank Gawan recently, as Sales 
Engineer. Mr. Gawan is recognized in the 
Denver territory as the designer of com- 
bustion and control instrgments and is ex- 
ceptionally well versed in the application 0 
this type of equipment. He was formerly 
connected with * Denver Fire Clay Co. 
in their Salt Lake City and Denver offices. 

Joy & Cox represent Cochrane Corp., 
Hays Corp., Combustion Engineering Co., 
Northern Equipment Co., Reliance Gauge 
Column Co., Dampney Co. of Amer. 
Thomas C. Wilson, Inc., Fisher Governor 
Co., Eagle-Picher Sales Company, Tube 
Turns, Inc., American Car and Foundry 
Co., Daniel Orifice Fitting Co., Cuno Engin- 
eering Co., Byron Jackson Co., Peabody 
Engineering Corp., and Manning, Maxwell 
and Moore, Inc. 


— 
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Palmer Named Assistant 
General Advertising Manager 


Andrew D. Palmer has been appointed 
assistant manager of general advertising in 
the Public Relations Department, according 
to an announcement made recently by G. 
Edward Pendray, Assistant to President of 
the Westinghouse Electric & Manufacturing 
Co. 

In his new position, Mr. Palmer will be 
responsible for all youth advertising pro- 

ams and will direct promotional activities 
of the Rural Electrification Section. 

A native of Newark, N. J., Mr. Palmer 
attended the University of North Carolina 
and New York University, and was graduated 
from the latter in 1936 with a Bachelor of 
Science degree in advertising. He joined 
Westinghouse that year as an advertising 
assistant and in 1938 became assistant sales 
promotion manager in the New York office 
of the Company. From 1942 to 1943 he 
was assistant to the general manager of a 
beverage company. He returned to West- 
inghouse in September, 1943, as a member 
of the Company’s general advertising staff. 

Mr. Palmer is a member of the Advertising 


Club of Pittsburgh. 


New Blackmer Pump Company 
Manager 


Fred T. Kennedy has been appointed Gen- 
eral Manager of the Blackmer Pump Co., 
Grand Rapids, Mich., effective December 1, 
1944. Mr. Kennedy, until recently, has been 
connected with the War Production Board in 
Washington, D. C., and will move to Grand 
Rapids, to assume full charge of all Blackmer 
Pump Co. operations. 


A. K. Bushman Appointed Manager of 
G-E Application and Service 
Engineering 

C. H. Lang, General Electric vice president 
and manager of apparatus sales, has also 
been given the direction of Application and 
Service Engineering in the company’s 
Apparatus department, according to an 
announcement by R. C. Muir, vice president 
and general manager of that department. 

In this connection, the appointment o 
A. K. Bushman as manager, Application and 
Service Engineering, Apparatus department, 
is announced by Vice President Lang. For 
more than 17 years Mr. Bushman has been 
district manager of General Electric’s Indus- 
trial division at Chicago. He will now make 

is headquarters in Schenectady. 

Mr. Bushman, a native of Springfield, 
Mo., was graduated in 1912 from the Uni- 
versity of Missouri with a bachelor of science 
degree in electrical engineering. He im- 
mediately became a student engineer on 
General Electric’s Test course in Schenec- 
tady, and in December, 1915 was transferred 
to the Motor-generator Engineering division. 
From there he went to the Industrial Engi- 
neering division in 1919. 

On July 1, 1925, Mr. Bushman joined the 
Engineering department of the G-E district 
othce at Chicago, and in January of 1926 
Was named assistant district engineer there. 
In July, 1927, he became district manager of 
the G-E Industrial division in the Central 
district, a position he has held until his 
Present appointment. 


American Engineering Changes 


Allison L. Bayles, Vice President of the 
American Engineering Co., Philadelphia, 
a., recently announced the consolidation of 
all of the company’s varied engineering func- 
tions into one- Engineering Department. 
Concurrently the election of H. E. Preston 
as Vice President in Charge of Engineering 


was also made public. As now aligned, Mr. 
Preston’s supervisory staff includes: H. F. 
Lawrence, Chief Engineer; Professor E. L. 
Midgette, Director Research & Design; J. 
E. Beck, Manager of Erection & Operation; 
T. A. Harvey, Estimate Engineer; P. N. 
Oberholtzer, Hydraulics Engineer; C. A. 
Boecker, Materials Handling Engineer; C. 
V. Coons and R. C. Lamond, Marine Engi- 
neers; F. L. Hemings, Manager of Design; 
R. W. Reid, Test Engineer. 


Cooper Appointed Manager of 


Allis-Chalmers New York Office 


Archibald J. Cooper has been appointed 
manager of the Allis-Chalmers Manufactur- 


announced recently by Frank C, Angle, 
manager of the Company’s 61 district and 
branch offices. 

Cooper, formerly assistant manager of the 
New York office, succeeds A. F. Rolf, who 
now will devote full time to his duties as 
assistant secretary of the company. 

Cooper was born April 25, 1888, at Sydney, 
N. S. Wales, Australia and obtained his de- 
gree as an electrical engineer in 1909 from 
the Sydney Technical College. Before joining 
Allis-Chalmers on July 1, 1909, he was em- 
ployed by the N. S. Wales Government's 
Railways and Tramways, and by Stone and 
Webster of Seattle, Wash., installing elec- 
trical equipment for the Alaska-Yukon- 


ing Co.’s New York district office, it has been 
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Catalog A-145, just off the press, 
covers an entire range of Centrif- 
ugal Pumps especially engineered 
for industrial, municipal and other 
water supply systems. Cross-section 
illustrations, performance curves 
and structural details show at a 
glance why users of Economy 
Pumps save in cost, power, labor. 
Selection tables simplify the choice 
of exact types and sizes to handle 
specific requirements. A copy of the 

atalog is yours for the asking, on 
your letterhead. So are the services 
of our engineering staff—for spe- 
cial problems—without obligation. 
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_ After completing the Allis-Chalmers train- 
ing program for graduate engineers, Cooper 
served in the electrical estimating depart- 
ment and as a field engineer before joining 
the company’s sales-engineering staff. He 
was sent to the Boston, Mass., office as a 
specialist on street railways and air com- 
pressor equipment, and later handled the 
sale of all of the company’s major products 
in New England. 

He joined the New York office in 1920 and 
later became assistant manager. 


Additional Personnel at 
Kennametal Detroit Office 

Kennametal Inc. of Latrobe, Pa., has 
announced the addition of two new Tool 
Engineers to their staff at the Detroit office, 
Leonard K. Weeks, formerly Service Engi- 
neer for the Cincinnati Milling Machine Co., 
and John R. Gough, formerly Tool Super- 
visor for George D. Roper Corp. 


Keep Informed ... 


New Office Building for Kennametal 


A new office building, for which ground 
was broken last summer, has now been com- 
leted, and is occupied by Kennametal Inc., 
trobe, Pa. The new building, built 
around the old one which was renovated, pro- 
vides increased facilities required for the com- 
pany’s expanding engineering, and research 
departments. 

Kennametal Inc., manufactures cemented 
carbides, and machining tools, milling cut- 
ters, files, centers, and wear-resistant special- 
ties. Its most recently introduced products 
include a line of “‘Kennamill” step-cutters 
for steel-milling, and a series of “H. D.” 
tools, with clamped-on tips, for heavy duty 
machining on cast steel forgings, cast iron, etc. 


W. J. Murray Joins 
Wickwire Spencer Steel Co. 


The Wickwire wd Steel Co. announces 
that William J. Murray has been appointed 


FRASER-BRACE ENGINEERING CO., Inc. 


Design, construction and installation 
of complete plants and projects 


Mechanical, Heavy Industries, Shipbuilding, Hydro-Electric Develop- 
ments, Power Plants, Chemical and Refining Plants, Process Industries, 


Metallurgical Developments and Processes, Explosives, Plastics, 
Water Supply and Treatment, Sewage and Industrial Wastes Treatment. 


REPORTS - APPRAISALS CONSULTING 
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Write for latest ““H-O-H Lighthouse” 
containing articles on Diesel Engine 
Cooling Water Treatment and Scale 
and Corrosion Control in Engine 


Jacket Cooling Systems. 


Locomotive or Stationary! 


WE READ WATER | 


205 West Wacker Drive, Chicago 6, Illinois 


Assistant Sales Manager of the Fence Diy. 

Mr. Murray has many years experience jp 
sales and service of chain link fence. Fo 
the past 15 years he has been in charge of 
the Eastern division of the Fence Dept, of 
the Pittsburgh Steel Co. Previously he wa; 
connected with Cyclone & Anchor Fence Co. 

In his new position with Wickwire Spence 
Mr. Murray will make his headquarters jp 
New York at 500 Fifth Avenue. For th 
present he will devote his full time to sale 
and service of chain link fence to all war ang 
industrial plants. When restrictions on the 
manufacture and sale of fence are lifted his 
services will be available in connection with 
the installation of chain link fence for jts 
many normal peacetime uses. 


Foxboro Names Melton Manager at 
Tulsa 


The Foxboro Co., of Foxboro, Mass, 
makers of industrial instruments for measure. 
ment and control, announces that Wendell 
A. Melton has been appointed District Man. 
ager, in charge of the Tulsa territory, and 
has already taken up his duties at the com. 
pany’s office, in the McBirney Bldg., Tulsa 
3, Okla. 

Mr. Melton, who has spent most of his life 
in Oklahoma, is widely known in industrial 
circles there. Following his return from 
France at the end of the first World War, 
he became a construction and operating en- 
gineer serving oil and gas companies, and 
later was a consulting engineer, specializing 
in oil and gas work. In 1936 he was ap. 
pointed Business Manager for the Board of 
Education of Tulsa and since then has held 
this position, which he recently resigned to 
oin the Foxboro organization. Among his 
civic and fraternal connections, Mr. Melton 
is the President of the Engineers Club of 
Tulsa. 


® LATEST CATALOGS 


Peabody Oil and Gas Burners 


A new bulletin, No. 902, describing the 
Peabody Type M Gas Burner and the Com- 
bined Gas and Oil Burner has been published 
by the Peabody Engineering Corp., of 58) 
Fifth Ave., New York 19, N. Y. It de- 
scribes and illustrates the mechanical and 
operating features of these burners, for 
natural or forced draft operation, and also 
shows the types of atomizers used for oil 
firing. Copies may be obtained on request. 


V-Belt Drives 


An unusually complete V-belt drive cata- 
log—with all of the required information to 
make correct drive selections reduced to 
handy charts, tables and drawings—has Just 
been released by the Allis-Chalmers Mig. 
Co., Milwaukee 1, Wisconsin. 

Newest V-belt drive product covered in 
this Texrope drive engineering summary 's 
the Company’s new “Magic-Grip” sheave, 
designed for fast, easy mounting and dis- 
mounting. A quick-picture story of the 
sheave and complete facts for applying are 
offered. 

Another section covers the Texrope 
“Econograph” method of drive selections, 
now widely used where drive designing '8 
frequently necessary. Most important con- 
siderations in the design of any V-belt drive— 
driving sheave diameter and belt size—are 
readily arrived at with the aid of the Econo- 
graph. 

List prices, stock sizes, dimensions, and 
construction details are included for 4 
Texrope drives. Additional description 
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cover the application of Texrope Vari-pitch 
sheaves and drives and the Vari-pitch speed- 
changer. 

The new catalog, B6051E, may be ob- 
tained from the Allis-Chalmers Mfg. Co., 
Milwaukee 1, Wisconsin. 


New Bulletin of Interest to Batch 
Processors 


To assure uniform quality of product, most 
batch processes require the accurate repe- 
tition of a predetermined program involving 
time coupled with temperature, pressure, 
fow or liquid level. For this purpose, the 
Taylor Instrument Companies of Rochester, 
N. Y., manufactures a Time Schedule Con- 
troller about which they have recently pub- 
lished an 8-page descriptive bulletin. 

Liberally illustrated with photographs 
showing actual applications, as well as cut- 
away views of the instrument itself, the new 
bulletin covers such topics as: 1. How a 
control schedule is established. 2. How a 
control schedule is accurately repeated time 
after time. 3. Hew auxiliary functions can 
be accurately synchronized with control of 
the main variable at any point in the process- 
ing cycle. 4. How processing schedules can 
be easily changed as to time and variable 
control. 5. How to select a Taylor Time 
Schedule Controller. 

Those interested in having a copy should 
write to the Taylor Instrument Companies, 
Rochester 1, N. Y., for Bulletin 98165. 


New Lincoln ‘*Fleet-Welding”’ 
_ Method Described in Booklet 


An entirely new method for increasing the 
speed of welding mild steel called ‘“Fleet- 
Welding” is described in a 48-page booklet 
just published by The Lincoln Electric Co., 
Cleveland, Ohio, world’s largest producer of 
arc welding equipment. 

How this latest Lincoln development intro- 
duces a technique of arc welding which not 
only greatly increases the speed of the proc- 
ess Over conventional welding methods, but 
also cuts costs as much as 59 per cent is de- 
scribed in the booklet. Ways in which 
“Fleet-Welding” utilizes the benefits of 
“arc force” to obtain greater penetration and 
the required weld strength is also brought 
out. 


Facts About Rotary Pumps 


New Blackmer Bulletin No. 306, is an 
almost complete revision of a previous bulle- 
tin of the same title numbered 304. The 
front cover has been used without change. 

In the center spread all text has been com- 
pletely revised and particular attention is 
called to the drawing on page 2 which shows 
the portion of a bucket (swinging vane) that 
can wear away without affecting the capacity 
of a Blackmer pump and the completely new 
and simplified diagrams showing the oper- 
ating cycle of a Blackmer pump at the top of 
page 3. Engineers who have seen this dia- 
gram have been quite complimentary because 
it shows graphically what happens inside of 
these pumps—always very difficult to explain. 
_ On page 4 the new Blackmer relief valve 
is shown by diagram and its operation ex- 
plained graphically. This new bulletin came 
tom the printer early in December and is 
now being distributed by Blackmer repre- 
sentatives 


_  _‘Tubejet Vacuum Pumps 
Tubejet vacuum pumps, steam jet ejector 
type are described in a recent bulletin by the 
C. H. Wheeler Mfg. Co., Philadelphia, Pa. 
Special type, tubejet vacuum pump for high 
Continued on Page 46 


Kennametal-tipped low-up" 


These typical applications 
: are shown to suggest how 
Fa you may employ Kennametal 
—the metal that masters wear 
—at critical points in your 
products and production . 
machinery. Kennametal is 
available in a variety of 
standard shapes, and it can 
be accurately molded into 
many special forms. Particu- 
lars are yours for the asking. 


a 


NNAMETAL 


SUPERIOR CEMENTED CARBIDES 


KENNAMETAL LaTrose. PA. 
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pressure and high superheat, standard type, 
tubejet vacuum pump with surface inter- 
after condenser, standard type tubejet vacu- 
um pump with inter-condenser, marine 
type, tubejet vacuum pump with surface in- 
ter-after condenser, low level jet condenser 
with tubjet vacuum pump having jet inter- 
condenser, and special ate stage, tubejet 
vacuum pump with jet inter-condensers are 
shown. 


Lobdell-Nazel ‘“‘Hammer Book”’ 


The Lobdell Co. of Wilmington, Del., has 
a new Lobdell-Nazel “Hammer 


This 24-page book is descriptive of their 
complete line of electrically driven air ac- 
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tuating forging hammers. A general de- 
scription of the principle, operation and 
construction of the hammer, detailed speci- 
fications of each type; a list of firms who 
use the hammer, together with hammer in- 
stallations photographed in representative 
plants, comprise the contents of this inter- 
esting book. The company will mail the 
book to parties making a request for a copy 
on their business letterhead. 


Water Cooling Towers 
Water cooling towers are featured in‘a re- 
cent catalog by the C. H. Wheeler Mfg. Co., 
Philadelphia, Pa. Data presented are based 
on long years of engineering experience in 


Selected from a Complete Line 
to meet your Requirements 


YOU can make yo task easier, if it involves the 


pagains liquid handling, by turning that job over 


Intensive experience during the war period in 
supplying pumps for every type of liquid handling 
service, plus a background of 96 years in pump 
design and building enables Goulds to solve the 
most difficult pumping problems. 


performance, that experience counts. Let Goul 


Goulds Pumps in power plants are paovins, by 
en- 

ers take the load from you. Let them select from 
eir complete line of rotary, centrifugal and recip- 


rocating pumps, the pumps to meet your requirements. 
Whether it is for boiler feed, hot and cold water circu- 
lating, sump, cooling tower, or any other power plant 
service, 


Goulds can supply the pump for the job. 


INC. 
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this field. Scope of designs and constr. 
tions include water cooling towers of both 
induced and forced draft systems, built jn 
units or cells of various sizes any number of 
which may be combined to secure desired 
water cooling capacity. Distribution ang 
cooling surface are of wood construction, the 
casing being of wood, steel, masonry, or 
transite. 

The operating principle is fully discussed, 
aided by illustrations. There is also discus. 
sion of Forced versus induced draft, advan. 
tages of induced draft and engineering consid. 
erations, water cooling by conduction, con. 
vection and radiation and _ evaporation, 
Tables of relative humidities are also jn. 


cluded. 


AE Offers New Stoker Literature 


“More Steam at Lower Cost”—an 8-page 
bulletin describing the new AE Perfect 
Spread Stoker, with photographs, cross-sec. 
tions and drawings. The stoker burns lj 
kinds and grades of solid fuels thoroughly, 
wet or dry. Completely automatic, ex. 
tremely quiet operation With nonclog, vari- 
able speed feed. Uniform overthrow spread- 
ing; combustion by exclusive “‘cross-firing.” 
Streamlined design provides utmost protec. 
tion and accessibility. Cuts fuel bills and 
boosts operating efficiency. Write American 
Engineering Co., Philadelphia 25, Pa. 


Williams Equipment for Power Plants 


The complete line of Williams equipment 
for power plants is described in a new 24-page 
catalog No. 449 published by Williams 
Gauge Co. 

Among the items described in detail are the 
Williams-Hager Flanged Silent Check Valves, 
Williams ‘Steam Pulp Governors, Steam 
Operated Traps, High and Low Alarm Water 
‘Columns, Water Gauges, Ball Type Gaug 
Cocks, Safety Feed Water Regulators, Stand- 
ard Type Regulators and Pump Valves. 

Each product is illustrated, diagrammed, 
and fully described. Tables show the entirt 
range of sizes and complete specifications. 

Copies of the catalog may be secured by 
writing to this publication, or direct to The 
Williams Gauge Co., 3201 Pennsylvania 
Avenue, Pittsburgh 12, Pa. Ask for Catalog 
No. 449, 


Water Deaeration Halts 
Corrosion of Equipment 


Cochrane Corp.’s Reprint 36 describes the 
application and general design of cold water 
deaerators to prevent corrosion of pipe lines, 
heat exchange equipment, etc. 

This type deaerator will have wide appli- 
cation in industrial plants, utilizing large 
quantities of cooling water, 

The reprint on “Water Deaeration Halts 
Corrosion of Equipment” is free on applica- 
tion. 


Importance of Spring Design 

To emphasize the importance of correct 
spring design, the Muehlhausen Spring Corp. 
Logansport, Ind., has just published a new 
delcuee booklet, “Springs Designed For 
The Job Improve Product Performance. 

The new 8'/2” x 11” two-color booklet de- 
scribes the four factors essential to designing 
a spring for an application correctly: 1—a 
thorough study of working conditions; 2— 
the use of the services of experienced spring 
engineers; 3—the choice of right material; 
and 4—the ability to fabricate a spring ¢t- 
ficiently, regardless of intricate design. 

The five basic types of springs are each il- 
lustrated and defined, and a wide variety of 
the many shapes and sizes into which these 
five types may be designed are shown. Cov- 
ered in detail are twelve of the commonly 
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ysed spring materials with descriptions of 
their characteristics. The specialized equip- 
ment that is necessary to produce efficiently 
the multitudinous variety of spring designs is 
demonstrated. 

Copies of this new booklet may be se- 
cured without charge by writing to the 
Muehlhausen Spring Corp., 201 Michigan 
Ave., Logansport, Ind., and mentioning this 
magazine. 


Peabody Oil Burners 

A new bulletin, No. 802, describing the 
Peabody Type M Oil Burner, has just been 
prepared by the Peabody Engineering Corp., 
of 580 Fifth Avenue, New York 19. It de- 
scribes and illustrates the mechanical and 
operating features of the burner, for natural 
or forced draft operation and for use with 
mechanical, wide range mechanical or steam 
atomizers. Copies may. be obtained on re- 
quest. 


Improved Type ‘“*R” Taylor Stoker 

“AE Improved Type ‘R’ Taylor Stoker” 
—a 20-page booklet showing detailed operat- 
ing views and drawings of the improved fea- 
tures that add new efficiency to time-tested 
principles of the Taylor Multiple Retort 
Underfeed Stoker. Facts on simplified con- 
struction, installation, operation and main- 
tenance describe advantages in more thor- 
ough combustion, less frequent outages, 
lower costs. Write American Engineering 
Co., Philadelphia 25, Pa. 


New Union Asbestos Catalog on 
Insulations, Packings and “Textiles 
Now Available 
Union Asbestos & Rubber Co. announces 
publication of its new 90-page Catalog on 
Insulations, Packings and Textiles. Much 
useful and handy technical data, detailed 
destriptions and illustrations covering all 
phases of mechanical engineering, including 
railroad, refinery, general industrial, marine 
and aircraft fields can be found in this Cat- 
alog. Many new products and methods in 
the manufacture and application of heat 
insulations have been introduced by Union 
Asbestos and these appear in this very utili- 

tarian Catalog. 

Union Asbesots & Rubber Co. has special- 
ized in the production of asbestos products 
for over a quarter of a century. The results 
of their years of research, both in the labora- 
tory and in the field, are contained in the 
new Catalog. Write the Union Asbestos & 
Rubber Co., 1821 South 54th Ave., Cicero, 
50, Ill. for further details. 


Dual Bank Steam Condensers 

_ Dual bank steam condensers are the sub- 
ject of a bulletin by the C. H. Wheeler Mfg. 
Co., Philadelphia, Pa. Condenser develop- 
ment matching turbine movement for higher 
vacuum is described, as well as standard type, 
dual bank surface condenser, low head type, 
dual bank surface condenser and low level jet 
condenser. 


Micromax Electric Control 
So that everyone who is in any way con- 
cerned with the efficient operation of elec- 
trically-heated furnaces, ovens, baths or 
other units may know of a temperature con- 
trol system now available for the first time, 
the Leeds & Northrup Co. have just issued a 
new catalog. It describes a system designed 
especially to bring to  electrically-heated 
units a regulation of heat-input as dependable 
as their Position-Adjustion Type of M.E.C. 

long has brought to fuel-fired furnaces. 
is new 25-page publication explains how, 
by means of an “on-off” contacting system, 
Continued on Page 48 


Vite is the turbine end of a 
300 kw _ turbine-generator 
unit built by the Moore 
Steam Turbine Division of the Worthington Pump and Machin- 
ery Corporation. Mounted on the panel board to give a con- 
tinuous indication of turbine speed is a Frahm Resonant Reed 
Tachometer. 

Frahm Tachometers are chosen for this and many similar 
applications because of their extreme simplicity of construction 
and unfailing accuracy. Having no belts, shafts, gears, springs or 
delicate parts there is nothing to wear out, and they can be 
depended upon to function faithfully without attention—year 
after year after year. 

Frahm Tachometers are supplied in both stationary and 
portable types, with various ranges available from 900 up to 
60,000 r.p.m. 


Write for Bulletins 1590-M and 1740-M. They 
give a complete description of the instruments and 
list all types and ranges commonly supplied. 


JAMES G. BIDDLE CO.- 


1211-13 ARCH STREET 
PHILADELPHIA 7, PA. 
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The LENS 
that assures PRECISION 


For either qualitative or quantitative 
photo-elastic analysis, perfection in the 


projection lens system is of major 
importance. 


4) 


In our new model lariscope of 434” clear 
aperture, the parallel beam is collected by a 
rear element and condensed through a three 
component lens of the Cooke system. In 
the new larger unit (84%” aperture) a four 
component lens of the Omnar system is 
hen The image is sharp throughout the field, 
free of aberration, astigmatism, and distortion. 


Literature of new model polariscope 
now available 


POLARIZING INSTRUMENT CO.), Inc. 
41 East 42 Street, New York 17, N. Y. 


The reliability of IMO “lube” and fuel oil service 
pumps is typified by their trouble-free perform- 
ance on a United States Destroyer reported to us 
by the Navy as having steamed over 84,000 miles 
on convoy duty during the bast year, often cruis- 
ing as much as 28 days per month without time 
for normal upkeep and overhaul. 


Ask for 
Catalog 1-115 


4 


pump DIVISION 


‘of the De Laval Steam Turbine Company 


Trenton 2 , New Jersey 
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the heating unit is fed the electric current 
needed to keep temperature to the required 
control point or program. Schematic illus- 
trations show the reader how control action 
is obtained by regulating the proportion of 
time during which current is “full on” and 
“full off.” Installation photos show the 
control system in use in_ representative 
plants. Also included is an explanation to 
show how easily an operator can “tune” the 
control to his particular process. 


PROFESSIONAL 
SERVICE 


in ALL BRANCHES 
of the ENGINEERING FIELD 


Consulting Engineers 
Engineering Organizations 
Constructors—Contractors 

Patent Lawyers, Etc. 


Power Plants and Electrical Distribution for 
Industry 


Surveys, Reports, Design, Construction, 
upervision 


EDWARD R, FEICHT 
Bale-Cynwyd, Pa. (outside Philadelphia) 


Chemical and Metallographical Laboratories— 
Welding . . Supervision, Inspection and Testing 
Qualification of Operators and Procedure 
THE JAMES H. HERRON CO. 
Cleveland, Ohio 


Power Plants © New ©@ Rehabilitation 
Steam Generation — Diesel and Steam Power 
Z. KOGAN 
| Consulting Service 

| CHICAGO 


Weld Testing—Qualification of Operators— 
Supervision—Inspection—Research 


NATIONAL WELD TESTING BUREAU 
Pittsburgh Testing Laboratory, Pittsburgh, Pa. 


Patents Obtained and Searched for any Inven- 
tion in U. S. Patent Office—Confidential 
| Advice—titerature @ 
Z. H. POLACHEK 
Reg. Patent Attorney — Professional Engineer 
1234 Broadway (31 St.) NEW YORK 
Phone: Longacre 5-3088 


Engineers and Constructors—for the financing— 
reorganization—design—construction of Indus- 
trial and Public Utilities. 


SANDERSON & PORTER 
Chicago NewYork @ San Francisco 


Power Plants, Structures, Transmission Systems— 
Design, Supervision, Inspection, Appraisals, 
Reports. 
SARGENT & LUNDY 
140 S. Dearborn St., Chicago, III. 


Power Plants, Public Utilities, Industrial Plants 


WESTCOTT & MAPES, Inc. 
Architects and Engineers 
New Haven, Conn. 


+ ATE Announcements under this 
heading in MECHANICAL 
ENGINEERING are _in- 
serted at the flat rate of $1.25 a line 
per issue, $1.00 a line to A.S.M.E mem- 
rs, minimum charge, three line basis. 
Uniform style set-up. Copy must 
in hand not later than the 10th of the 
month preceding date of publication. 


For a copy of Micromax Electric Contro|— 
Duration-Adjusting Type, write for Catalog 
N-OOA (2), Leeds & Northrup Co., 49% 
Stenton Ave., Philadelphia 44, Pa. 


Metal Quality 

“Metal Quality—Hot Working Improve; 
Properties of Metal.” A booklet of 40 pages 
issued recently by the Technical Committee 
of the Drop Forging Association, Cleveland, 
Ohio, for the guidance of users of forgings, 
designing engineers, metallurgists, and pro. 
duction and management executives, the 
booklet describes and illustrates the de. 
velopment of metal quality progressively 
through hot working operations, ees cast 
ingot to finished forgings. 


Remote Valve Operating Gear 


Stow Mfg. Co., Binghamton, N. Y., an. 
nounce their latest piece of literature— 
Book 449, Stow Flexible Shaft Remote Valve 
Operating Gear. 

Included in this release are improved 
Flexible Shaft Assemblies and the most ad. 
vanced engineering information relating to 
valve control practice. The k focuses 
attention on Flexible Shaft Remote Con. 
trols suitable for Industrial and Chemical 
applications as well as for Marine use. 

he adaptations described have been se- 
lected to convey an idea of the wide range of 
service conditions these controls will meet. 

In view of the tremendous increase in the 
use of Flexible Shafting in preference to 
rigid rods requiring gears, bearing etc., this 
book will prove gf interest to all engineers 
concerned with the remote operation of 
valves. 

A study of the book’s contents will em- 
phasize the economies that are affected when 
installing Stow Flexible Shaft Controls. 
There is no need for accurate alignment in- 
volving expensive labor. 


Roller Bearing Engineering Data 


Shafer Bearing Corp.—A_ new brochure 
“‘How to Select the Correct Bearing in Ma- 
chine Design,” just published, presents a 
simplified method of determining the proper 
bearing to provide desired load or operating 
characteristics. When r.p.m., minimum life 
and design load are known, a pencil and ruler 
will immediately point out the correct bear- 
ing. Engineering data, dimensions and load 
characteristics of Shafer Roller Bearings are 
also included. 


**Corrosion”’ 

“Corrosion,” a 54-page publication is- 
sued by The International Nickel Co., is 4 
convenient and comprehensive analysis of 
corrosion principles for both the practical 
man and’ the technician in the metal field. 
It has been prepared in the belief that a good 
working knowledge of corrosion is the best 
possible means of securing maximum equlp- 
ment life and minimum maintenance costs 
in situations where this destructive process 
must be taken into consideration. 

An opening section explains how corrosion 
processes work, and discusses all the known 
factors that influence their action: acidity 0 
solution, oxidizing agents, temperature, agi- 
tation, films, inhibitors, surface condition, 
stress, heat treatment, welding, concentra- 
tion cells, and galvanic action. These dis- 
cussions are illustrated with graphs, draw- 
ings and tables. 

The detailed review of testing methods 
that follows tells how service conditions are 
simulated in corrosion research. Included is 
a description of the construction and use 0 
the well-known spool-type specimen holder 
for determining the comparative behavior © 
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several metals and alloys simultaneously un- 
der actual operating conditions, __ 

The applicability of Monel, nickel and 
[Inconel in various corrosive media is ana- 
lyzed in the closing section of “Corrosion,” 
Tables list nearly 500 typical corrosives in 
which these alloys have been successfully 
used, and report the results of more than 120 
specific tests under varied conditions in 44 
common corrosive agents, 

“Corrosion” will be sent on request to 
equipment designers, engineers, or other 
metal users, by The International Nickel Co., 
Inc., 67 Wall St., New York 5, N. Y. 


Cutting Fluids for Better Machining 


“Cutting Fluids for Better Machining,” 
just published by D. A. 
Stuart Oil Co., contains extensive data on 
steels, machinability, hardness, tools, speeds 
and feeds, and allied subjects, as well as on 
the selection and use of cutting and grinding 
fuids. Typical of the articles are “Metal- 
Cutting Mechanism,” “Factors in the Selec- 
tion of Cutting Fluids,” “Precision Grinding 
with Oil,” and “The Tool Edge Is Import- 
ant.” 

For a free copy, write to D. A. Stuart Oil 
Co., 2741 So. Troy St., Chicago 23, Ill. 


Exclusive Kron Swivel Head 
Assures True Weight Readings 


The only springless dial scale with a swivel 
head, every “Kron” scale assures the operator 
of a full, unobstructed view of the dial chart 
and dial indicator at all times. The swivel 
head device allows the dial head to be rotated 
freely and smoothly through a complete 
circle at the convenience of the operator, and 
does not affect the accuracy or efficiency of 
the dial mechanism in any way. 

Many advantages and benefits are gained 
through the full use of this exclusive “Kron” 
scale feature. If the scale platform is loaded 
from the front, and the load is so high that it 
obscures part or all of the dial chart, the dial 
head can be swiveled completely around so 
that the operator can obtain a true reading 
from any position he chooses. The dial head 
can also be swiveled to take full advantage of 
the best lighting available, so as to assure 
adequate illumination of the dial chart and 
dial indicator. 

If the scale is used as an integral part of a 
conveyor line, the position or location of the 
scale is not limited, since the dial head can be 
swiveled to the most convenient angle to 
eliminate point-of-view differences. This 
exclusive swivel dial feature also permits two- 
man operation of any “Kron’”’ scale—one man 
to continuously load and unload the plat- 
form from the front, while the other takes 
dial chart readings quickly and accurately 
irom the rear of the scale without interference 
trom loading operations. 

“Kron” Scales are available for weighing, 
counting, batching, testing, measuring. A 
catalog of models is available dateah the 
maker, The Yale & Towne Mfg. Co., Phila- 
delphia Div., Philadelphia 24, Pa. 


New Elliott Manual 


_Deaerating Feed Tank Instruction Manual 
NH-500, published by the Marine Depart- 
ment, Elliott Co., Jeannette, Pa., offers a 30- 
page hand book plus tables and charts which, 
while prepared for shipboard use on navy 
vessels, is equally valuable to the operator of 
any marine equipment. 

Carefully indexed, Instruction Manual 
NH-500 deals with the purpose of deaerating 
feedwater heaters, and a complete descrip- 
tion of their construction and operation. 
General maintenance suggestions are also 
Included. Continued on Page 50 
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LUNKENHEIMER 


TEST PRESSURES FAR EXCEED 
RATED PRESSURES 


Every Lunkenheimer valve is given a 
thorough test at pressures far above 
its rated working pressure. Valves 
cre tested on both sides at high 
and low pressure for seat tightness, 
and then given a shell test. The 
slightest leak causes rejection. 


Fig. 123 
“N-M-D" Globe 
(Non-Metallic Disc) 


BRONZE, IRON, STEEL AND 
CORROSION RESISTANT ALLOY 
VALVES, 125 TO 2500 LB. S.P.; 
BOILER MOUNTINGS, LUBRI- 
CATING DEVICES, AIRCRAFT 


VALVES 


Nothing is left to chance in pro- 
ducing Lunkenheimer Valves. 
Exacting tests with the most ad- 
vanced modern equipment are 
made at each important point 
in manufacture. Even final pack- 
aging for shipment must meet 
rigid specifications. 


This may be producing valves 
the “hard way” .. . but for 
Lunkenheimer it’s the right way, 
since it safeguards a reputation 
for quality that is our proudest 
possession. 


Today, with greatly stepped 
up production schedules, 
maintenance men appre- 
ciate more -than ever the 
rugged durability, effici- 
ency, and longer service 
life of Lunkenheimer Valves 
—the less attention and 
fewer repairs they require. 


Lunkenheimer Distributors 
are located in all im- 
portant industrial cen- 
ters. There is one near 
you, ready at all times 
to assist in solving 
your problems of 
maintenance and 
operation. 


ig. 2125 
125 Ib. S. P. Bronze Gate 
Double Disc, Rising Stem 
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Outstanding features of the manual are a 
colored insert showing a diagrammatic ar- 
rangement of a deaerating feed tank, and 
a 2-page schematic diagram of a typical feed 
and condensate system. Photographic illus- 
strations of deaerating units, complete and in 
section, and such important parts as vent 
condensers and spray valves are also in- 
cluded, together with a diagram of check 
valve construction. 

A 2-page cutaway view of an Elliott de- 
aerating feed tank is used as a frontispiece 
for the manual which supplements the official 
Instruction Book furnished with each install- 
ation. The book is well designed to give an 
operator a general idea of the extent of any 
deaerating feed tank repair job before under- 
taking it. 
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Rotary Positive Blowers 
and Gas Pumps 


Roots-Connersville Blower Corp. of Con- 
nersville, Ind., has just issued a new four- 
page general bulletin, No. G-81-D, covering 
its Rotary Positive Blowers and gas Pumps, 
Centrifugal Blowers and Exhausters, Rotary 
Positive Vacuum and Liquid Pumps, Rotary 
Displacement Gas and Liquid Meters, and 
Inert Gas Generators. 

This folder is very profusely illustrated. 
Typical installation views are shown cover- 
ing the principal applications of Roots-Con- 
nersville equipment, such as the chemical and 
process industries, water works and sewage 
treatment plants, metal working industries, 
gas plants and oil refineries, mining and 
smelting, supercharging and scavenging 
Diesel engines, and the food and grain indus- 
tries. The cut legends indicate the range of 


e Keep Informed... 


capacities, running up to 50,000 CFM when 
handling air or gas, at a maximum of 30 lbs. 

As recently announced, Roots-Conners- 
ville Blower Corp. became “one of the 
Dresser Industries” on Nov. Ist. Two 
plants are operated in Connersville, and 
sales offices are maintained in New York, 
Chicago, Pottstown, Pa., Boston, Pitts- 
burgh, Detroit, St. Louis, San Francisco, and 
other principal cities. Copies of the new 
bulletin are available on request to the main 
office or any branch. 


*A Little Air Power Will Do 
Many a Big Job” 


Ingersoll-Rand@€o. announces the publi- 
cation of a new 24-page, two-color booklet en- 
titled, “‘A Little Air Power Will Do Many a 
Big Job.” 

Mainly photographic in format with a min- 
imum of text, it is designed to be a useful 
addition to every shop man. Itis a book that 
will be opened frequently for its “easy to get” 
ideas in the many illustrations. In fact, it is 
a virtual clearing house to enable production 
men to benefit from one another’s ideas and 
to show what is being done with small com- 
pressors or with a small amount of air from 
a shop air line. 

Nearly 70 photographs show how to put 
familiar air-operated equipment to work in 
new ways or use compressed air to increase 
production and secure greater economy. 
Several ingenious “Rube Goldbergs” that 
can easily be made in the shop are illus- 
trated. 

Three pages briefly show models of the 
well-known Type 30 Air-Cooled Compressor, 
and two pages are devoted to a quick sum. 


‘ 


mary of the larger Ingersoll-Rand Compres. 
sors and Blowers which range in size up to 
3000 hp. 

Copies of the booklet, catalog 1011, may 
be obtained by writing or phoning the com. 
pany at 11 Broadway, New York 4, N. Y, 
or any of its service branches throughout the 
country. 


Gear Catalog 
Includes Useful Data 


Users and buyers of gears of all kinds will 
find-in the 64-page catalog issued by the 
Illinois Gear & Machine Co., Chicago, a 
valuable compendium of gear information, 
Not only does it describe and list some of the 
representative gears they manufacture, but 
technical information for ordering gears 
correctly, symbols used in designating gear 
parts, formulae for computing the horse. 
power of various gears, factors for determin. 
ing the strength of gear teeth and many other 
handy calculations, 

It is well illustrated with diagrams and en. 
gineering drawings, together with views ofa 
wide variety of gear forms and photographs of 
the type of machines that produce gears such 
as gear generators, hobbing machines, plan 
ers, lathes and shapers. The use of various 
materials employed in the manufacture of 
gears is described for the technical reader. 
This booklet is more than a catalog for Il 
linois Gear & Machine Company. It can be 
read with profit by any manufacturer of 
machinery using gears. 

It will be sent without obligation upon 
application to the company, 2108 N. Natchez 
Ave., Chicago 35, Ill. Ask for Catalog 39. 


HOSPHOR BRONZE 


FOR HYDRAULIC 
MECHANISMS 
IT's MODEL CK 


For dependable, economical service on hydraulic mechan- 
isms, machine tools and engines, Tuthill offers the compact 
Model CK internal-gear rotary pump. Designed to save 
space, material and money. Sizes range from 1 to 50 g.p.m. 
at pressures up to 400 p.s.i. Direct motor drives, V-belt 
units and integral drives. Write for Model CK bulletin. 
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Pures ond Industry 


TUTHILL PUMP COMPANY 


939 East 95th Street @ Chicage 19, Illinois 


Wherever your design or replacement problems require a 
metal that is Tough, Strong, Elastic, Resistant to Corrosion, 
Readily machined, etc., - - - it will pay you to specify 
“Elephant Brand’ Phosphor Bronze. Nearl 75 years of 
proven service to American industry is behind every 
ey of this valuable metal, - - - and, being available in 
ods, Sheets, Wire, Strip, Castings and Bushings, your 
design problems are further simplified. 
THE PHOSPHOR BRONZE SMELTING COMPANY 
2038 WASHINGTON AVE., PHILADELPHIA 46, PA. 
Send for Technical Bulletin on your letterhead. 
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